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BALANCED SCBEW AND REVOLVING COTTON FBE8S. 

The several paints of merit claimed for the improved cot- 
ton press herewith illustrated are simplicity of construction, 
rapidity, and reliability of action, and the saving in time of 
pressing effected. These, with other advantages below noted, 
combine to render the device suitable for employment by 
cotton raisers, or applicable to the pressing of tobacco, hay, 
hops, cloth, paper, hair, hemp, moss, cider, wine, rags, straw, 
and, iu brief, to any operation where inventions of similar 
nature aie now employed. 

The apparatus, as shown in the illustration, revolves on 
the pivot, A. The screw, 6, having a crosshead which tra- 
vels in the guides on the upper part of 
the frame, extends down through a nut, 

C, on the revolving portion. To the up- 
per portion of the screw is attached a cord 
which, passing over suitable pulleys, car- 
ries a barrel of stones or similar counter- 
poise. 

The nut, C, is made in two sections 
which, by means of the lever attachment, 

D, may be closed together or opened -at 
will. When the parts are closed and the 
lower portion of the press rotated on its 
pivot, by means of the handles shown, 
the screw, acting on the nut, is necessa- 
rily caused to travel downwards, so forcing 
down the follower and compressing the 
material. When the pressure is finished, 
instead of it being necessary to turn the 
press in the opposite direction, and so 
waste time in raising the sciew to its for- 
mer position, the sections of the nut are 
opened, releasing their engagement with 
the screw, which is then lifted bodily by 
pulling down on the counter weight, as 
represented in the figures on the left. It 
is claimed that, through the economy of 
time thus effected, one third more bales 
per day can be pressed. After the cotton 
box is filled, the follower block does not 
require to be turned down three or four 
feet before reaching the point at which 
pressure begins, but is lowered or dropped 
at once, so that the real work commences 
with the first revolution of the machine. 

The press, if desired, can be run by 
steam power, a belt bting placed on the 
drum under the cotton box. It can be lo 
cased in the lint room or erected as show 
in the engraving, by framing a supporting 
beam into the gin house and allowing to j 
apparatus to stand near to and outside hs 
the buildings. The frame is of iron o 
wood, as desired, is portable, and occupine 
no extra space. Five hundred pound balei 
are readily made with two hands, or anil 
mal power may be applied if required. 

By a slight change in the adjustment of 
the nut, the machine can be converted into 
a t ramper press, the screw and follower being used to pound 
the lint in the box down into its place, thus obviating the 
injury to the health of the workers who enter the receptacle 
and tramp the material with their feet. 

The invention was patented April 10, 1871, since which 
time it has been modified and improved in many particulars. 
It is now in successful use in many localities in the South, 
and gained a premium at the late St. Louis fair. The ma- 
nufacturers state that other forms of the press, arranged so 
that the screw works upward, so that the bale maybe re- 
moved from the top will shortly be offered. July and Au- 
gust being the months in which cotton presses are princi- 
pally used, planters and others desiring further particulars 
regarding sale of State and county rights, or for presses, 
should lose no time in addressing J. H. Woolfolk, Box 295, 
Vicksburg,Miss. The special agent for Texas, Louisiana, Mis- 
sissippi, and Alabama, is Dr. D. R. Lemman, New Orleans, 
La. 



bly come into general use in that city. A bronze door is 
placed across the entrance of tbe vehicle, so arranged that 
but one person can pass through at a time. Then in a small 
locked metal box is a registering apparatus which consists of 
a slip of paper which is pricked at the entry or exit of each 
passenger. The needle which makes the mark and the band 
of paper is set in motion by the opening of the door, so that 
each passenger is indicated by a separate puncture. In order 
to denote exactly how many people paying a certain fare are 
to be accounted for, at every stat'on on the line at which a 
change in price is made a projection is fixed in between the 
tracks. Against this, as the car passes over, a small wheel 



absorbed by the charcoal varies with the degree of carboniza- 
tion; the higher the heat, the more gases it will absorb. 

The absorption with sticks of charccal is not to quick as 
with ground charcoal : hence the spontaneous combustion of 
stick charcoal does not occur so often. 




more Machine Honesty. 

The " knockdown" system, as the appropriating of fares 
collected by stage drivers and car conductors is termed, is 
not, it seems, peculiar to this country. The employees in 
the London street car lines have been resorting to the same 
means of increasing their wages. From the fact that people 
pay fare according to the distance they travel in most of the 
London conveyances, it will be seen that it is a very easy 
matter for the conductor to collect a certain sum for the long- 
est ride, but to hand in the amount necessary to pay for the 
shortest, pocketing the difference. 

Mr. W<-ir, has recently devised an apparatus which, th e 
London Times says, works excellently, and which will proba 



BALANCED SCREW AND REVOLVING COTTON PRESS 

connected with the registering mechanism by a pneumatic 
apparatus strikes, so that, by suitably moving the indicators, 
a blank space of some length is left after tbe last puncture 
denoting the lower fare. At the end of the journey, the slip 
of paper is removed, and gives the exact number of fares of 
every amount for which the conductor is responsible. The 
conductor is provided with a peculiar key iu order to let him- 
self out of the vehicle to make his collections, and an indi- 
cator marks each time that he does so. The above appears 
to be a rather complicated method of making conductors 
honest, but it may do for London. 

•«•.-•. 

The Spontaneous Combustion or Charcoal. 

Professor F. Hargreaves states that the kinds of wood gen- 
erally used for the manufacture of gunpowder charcoal are 
the blick dogwood, tbe willow, and the alder. Tbey are all 
well adapted for the manufacture of charcoal, although the 
dogwood is always used for the best sporting gunpowder. 
Tbe wood is converted into charcoal by heating it in iron cylin- 
ders. 

After the charcoal is taken from the cylinders, it is placed 
in iron coolers provided with tightly fitting lids, and allowed 
to stand for 14 hours, by which time it is generally quite cold, 
when it is sent to the charcoal mill to be ground, and af 
terwards to be mixed with the other ingredients for gun- 
powder. 
But there are examples where the charcoal has spontaneous- 
ly taken fire on the day after grinding. This is owing to the fact 
that charcoal absorbs mechanically within its pores a large 
quantity of oxygen gas from the atmosphere ; and the con- 
densation of all gases liberates heat, and, charcoal being a bad 
conductor, the heat cannot escape. The amount of oxygen 



Fighting Fire with Explosives. 

Western settlers, when a praitie is in flames, find that the 
orly and best means of protecting menaced property is to 
plow up the ground around the latter for a width of several 
yards. Over this the fire cannot pass, for the simple reason 
that it finds nothing upon which to feed. The sole effective 
method by which the ravages of any great 
conflagration can be check- d (and the truth 
was amply demonstrated in Boston and 
Chicago) consists in following the same 
plan; and in crowded cities, by destroying 
buildings adjacent to the burning locality, 
the latter can be entirely isolated from 
o her portions, so that the fire may be con- 
fined to a limited area, on which may be 
concentrated the entire force of the extin- 
guishing apparatus. The value of this he- 
roic remedy is becoming widely recognized, 
and in this city a corps of sappers aud 
miners has been organized, comprising 
fifty-; ix persons selected from the officers 
of tho Fire Brigade, who are being regu- 
larly instructed in the use and nature of 
explosives, electric fuses, etc. 

The first public experiments of the or- 
ganization recently took pla:e on Wa.'d's 
Island, in the neighborhood of this city. 
A number of brick walls were erected, of 
various thickness, having a depth below 
the ground of one foot, and built upon a 
timber foundation. Tbe first wall attached 
was 20 inches thick, and the objeci, of the 
experiment was to show the comparative 
effects of miniDg powder and dynamite 
suspended in cubical boxes against it. Fifty 
pounds of mining powder barely blackened 
the I'ricks, while six pounds of dynamite 
in a box .» by 5 inches, cut a hole through 
t'.e wall of about the size of the box. Then 
experiments followed in cutting down ma- 
sonry varying in thickness from 8 to 36 
inches, with cartridges containing from 
one to five pounds of dynamite, the effect 
being to divide the walls at the marked 
places wiih great accuracy. Floors were 
also torn up with the same powerful mate- 
rial, and finally seven walls were blown to 
fragments by a continuous line of cartridges 
arranged in rubber tubes and covered with 
bags of sand. 

The trials were mainly very successful, 
ani showed that by the use of explosives 
not only could whole buildings, during 
great fires, be quickly demolished, but, in 
smaller conflagrations, the dynamite cartridge could be ad- 
vantageously used in paining rapid access to edifices through 
walls. This proceeding now requires lengthy labor with 
axe and pick, the flames in the time thus lost often mak'iig 
seriouB headway. 

The Solar Eclipse of April 10, 

A total eclipse of tbe suj was observed by Mr Store. En.-- 
lish Astronomer Royal at the Cape of Good Hope, on .w KMi 
of Aprillast. The line of totality passed over the southern 
extremity of Africa, beginning at Port Nolloth on the we<t 
coast of Cape Colony, somewhere about 250 miles frcm Cape 
Town, and took a curved path, with the convexity turned to- 
ward the north, ending at sunset about half way across. 

The day wos especially favorable for observation, and the 
sky was entirely free from clouds. Mr.*S:one Btatts that 
the rose-colored flumes extended very nearly around the 
moon, although, of course, of unequal hights at different 
parts. The spectrum near the moon's limb was carefully 
examined in order .o discover fresh lines, but none appeartd, 
and hence there cannot be any medium capable of producing 
sensible absorption of light around the moon. 

At the inst'int of totality the whole field appeared full of 
bright lines, uli the principal Fraunhofer lines being re- 
versed. Mr. Stone's observatiors tend to confirm those of 
the eclipses of 1869, 1870, and 1871, and their most impor- 
tant portion is that referring to the visibility of tbe Fiaun- 
hnfer lines in the spectium of the coronal atmosphere, show- 
ing thereby that that reflects the light of the photosphere. 

■» .». m 

A death from hydrophobia recently occurred in Philadel- 
phia about four months after the bite was given. 
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GOVERNMENT AID TO SCIENTIFIC INVESTIGATION. 

Those who had the good fortune t) bea. - the closing lec- 
ture of the Bfiiea delivered by Professor Tyndall in this 
couot'y will not soon forget the eloqueut tribute be paid to 
acientincinvestigatora, intent on the discovery of truth re- 
gardless of its beariog on practical ends, or the earnestness 
with which he insisted on the public duty of supplying them 
with m ans for their work. 

The appeal was as plausible as eloquent. At first sight 
nothing would seem more r aaonable than that the public at 
large, wLO*e iudebtediess to Sc'ence is so great, should do 
something towards supporting those who carry on tie work ; 
or that any mear b which should honorably relieve original 
investigators of the daily drudgery of earning a living, and 
at the same time supply ihem with the fullest apparatus 
for their researches, would immensely increase their pro- 
ductions. 

But when we remember that in every age there have 
been plenty of scientific men who have had at command all 
that money or position could gi?e, yet have remained com- 
paratively barren, while the great discoveries, more espe 
cially the original views opening up neTV lines of thought 
and giving new directions to human industry, have usually 
come from seemingly less favored workers, we cannot escape 
the suspicion that original thinking is quite as likely to be 
hindered as helped by easy circumstances. Besides.the best 
work in Science has rarely been done by men either depend- 
ent or very closely allied with the ruling clique of their day, 
freedom from class prtjudica being an essential condition of 
independent thinking. 

Nodoubtagood deal of honest work might be furthered by 
aiding the right men at the right time : but such men are 
rarely the ones that would be reached by public enactment, 
even if it were possible for them to maintain intellectual in 
dependence in concoction with personal dependence. Radi- 
cally new truths are inevitably unpopular, and none but 
popular men would derive much assistance from the public 
funds. The endowment of Science would therefore act veiy 
much as the endowment of religion has always done, by 
creating a class of nominal " leaders" whose instincts would 
be opposed to progress. Having risen to place and power 
by the advocacy of certain views, how could they give their 
countenance to men laboring io overthrow such views? 

Run over the list of names — from Copernicus to Darw'n 

of those whose influence has been greatest on the progress 
of human thought. How loog would their owners have 
been allowed to continue their wotk at public cost, in the 
face of popular clamor against their heresies? Had Profes 
sor Tyrdall's plan been adopted a few hundred years ago, 
the wor'd would still be flat, the center of the Universe, and 
only six thousand years old. 

In applied Science, the case is equally strong. How long 
would Fulton have been allowed to squander public money 
in his " crzy " attempt to propel shipping against wind and 
tide with "boiled water"? Or Steph-nson, in the equally 
wild project of drawing wagons across the land at the ex- ' 



*ravagant rate of twelve miles an hour? What administra 
tion could sustain the sarcasm of the opposition party after 
supplying Draper with money to waste in foolish experi- 
ments for painting with sunshine, or Morse with means to 
develop his impious scheme of annihilating time and spact? 
What commit :ee of wise men, having to render an account of 
their expenditures, would have dared to aid the experiments, 
of Goo 'year in rubber, Young's attempt to make candles 
out of shale, Beseemer'a scheme for making steel direct from 
theore,or anyone, in short.of the great achievements which, 
until the events proved their practicability, were accounted 
visionary, if not impossible.by practical men? 

There is another fallacy underlying Professor TyndalPs 
proposal — one that he has strikingly exemplified in his own 
person quite recently — and that is the assumption that 
abundant and complicated apparatus is required for, or at 
least helpful in, the work of discovery. In some cases it 
may be ; but ordinarily it is quite as apt to absorb the ex- 
perimenter's attention so that he misses the point of the 
phenomena entirely. Tha'., was a brave array of steamers, 
fog whistles, artillery and the like, which Professor Tyndall 
took down to the coast to study the effects of different at- 
mospheres on the transmission of sounds ; but he had scarce- 
ly published the results of his ccstly observations when 
Professor Reynolds made known a few experiments with a 
hand bell which upset entirely the conclusions the govern- 
ment-aided observer had so jubilantly arrived at. 

As a rule, the greatest discoveries are made with the sim 
plest apparatus, the keys which have unlocked the grander 
mysteries of the Universe being mental rather than material : 
or, if material, have proved effective through simplicity and 
skillful handling rather than because of their complexity. 



FOUR FOOTED MOTION. 

The present exhibition of paintings of the Royal Academy 
in Eogiaud contains a picture, by Miss Thompson, entitled 
"Tte Roll Call," which depicts a muster of soldiera on the 
day after a battle. 

From the drawing of a horse in the pain'ing, a very inter- 
esting discussion has arisen, extending even to eminent na 
turalists, regarding the motion of four footed animals whil-t 
walking. The horse, in the picture, is represented walk- 
ing, and has its lnft forelegraised, bent, and nearly extended, 
its right forel j g on the ground and perpendicular to the 
same, its left hind leg also on the ground, full forward, and 
its rig'it hindleg on the grouod and well back. With Pro- 
fessor Garrod's able elucidation of the subject, published 
in extenso in Nature, as a guide, the problem quickly loses 
its perplexing fraturep. 

Lat two men be supposed to place themselves so that the 
binder one has his hands on the shoulders of the man in 
f ont,and that both walk in step — Spate's prison gait. Revert- 
ing this to the horse, we have the amble, a mode of progres- 
sion natural it the giraffe, butcnly acquired by special train, 
ipg in the horse. Again, suppose the two men to put the 
opposite feet forward simultaneously, in other words, to walk 
out of step. This will exemplify the trot. Suppose, how 
ever, the two men to walk out of step ; but instead of the 
diagonally opposite feet being set down at the same moment, 
imagine the first man to begin his step a little in advance, 
so lhat, by the time tbe forward man has got his right leg 
entirely raised, the rear man has just begun to lift his, al- 
though they keep the same number of steps. Then the se 
quence of steps would not be right front and left hind, left 
front and right, bind, coupled ; but right front, left hind, left 
front, right hind, separate and distinct. Prof easor 6 arrod 
has a simple and graphic way of expressing this, thus : 
A ' 



following its indication, they can hardly fail to depict the 
horse correctly. Ageneial idea of the position of the animal 
being first settled upon, it is only necessary to draw perpen- 
dicular lines at various points, and try the results until a 
suitable pose ia obtained. Tbe figure very clearly solves a 
question over which many heads, wise and unwise, have often 
puzzled. 



The dark dashes mean the times of contact of the right 
foot, the dotted lines same of the left foot. The two upper 
horizontal rows refer to the fore legs ; the lower, to the hind. 
The dotted lines, beginning exactly where the continuous 
ones end — considered horizontally — indicate that one foot is 
lifted exactly when the other is put down. 

From this it will be seen that, in walkirjg, the horse never 
has more than two legs on the ground at a time. Draw a 
vertical line through any portion of the diagram, aa at A, 
and it will be clear that only two of the horizontal foot linea 
are cut. Tbe aame line abo wa the picture referred to in the be- 
ginning to be correct, with the exception of one slight error. 
Following line A down, we find the first dotted line at the 
top, meaning the left fore foot, not cut ; hence it is off the 
ground. The next line ia divided squarely in the middle, 
and hence the right fore foot must be firmly planted. The 
dotted line btlow is just met at its beginning, consequently 
the left hind foot ia about to commence its step ; and the 
next line being at its rear endindicatea that the right foot has 
just finished, and is being removed from the ground. If the 
reader will compare this with the foregoing description of 
the painting referred to, he will find that the orrespon 
dence is complete, excepting as regards the right hind foot, 
which, inasead of being on tbe ground as represented, should, 
according to our diagram, be just leaviog it. This also 
would be in accordance with tbe rule that no more than two 
legs can be down at a time, a> d thus the mistake which the 
ar let makes in fixing three would be avoided. 

We would commend the diagram herewith presented as a 
very simple guide for artists and draftsmen generally, aa, by 



THE RAILWAYS OF THE UNITED STATES. 

The seventh annual "Manual of Railwaya of the United 
States," by Henry V. Poor, 68 Broadway, New York, baa 
juat been publiabed. It ia a work of over eight hundred 
pages, and contains a large amount of carefully prepared in- 
formation, including official particulars of all railwaya in op- 
eration, their extent, cOBt, capital, earnings, dividenda, in- 
debtedness, names of officers, directors, etc. The tabulated 
general statements concerning the American railway system 
afford valuable and instructive information. 

The inauguration of railways in this country may be paid 
to date from tbe year 1830, when railways were in operation 
to the extent of 23 miles. At the close of 1873 there were 
seventy thousand, six hundred and fifty one miles of railway 
in operation. This great increase, during the brief time of 
forty- three years, is something' marvelous to contemplate. 
The grand average cost is put down by Mr. Poor at $60,000 
per mile, or upwards of four thousand millions of dollars in 
tbe aggregate. The total earnings were over $526,000,000, 
and the operating exptnses 65 percent thereof, or $342,600,- 
000, leaving as net earnings the sum of $183,810,000, out of 
which interest on bonds end stock dividends were paid. The 
average of the latter were 3 45 p-r cent <in the capitnl stock, 
the aggregate of which ia one thousand nine hundred mil- 
liona of dollara. 

During the year 1873 tbe increape in railway construction 
waa 3,916 miles, against 6,167 mileafcT 1872. Tbe expendi- 
ture for construction in 1873 is leaa by 50 per c°nt than in 
1872. Tbia sudden great contraction in payments, amount 
ing to more than $120,000,000, was disastrouB in its effects 
upon tbe varioua branches of industry connected with rail- 
way building. But as soon aa Congresa shall fix upon some 
d- cisive settl(m*-nt of the national finances, whereby a 
lower rate of iLterest for tbe American indebtedness can be 
established, then ra'lway bonds will improve in value, and a 
more extensive construction maybe expec td. As compared 
with Europe, tbe U' ited Sutes are considerably in advance 
in tbe matter of railway mileage 

The aggregate of railways in 1873 in the various countries 
of Europe was as follows : Germany, 12 207 railen ; Austria, 
5,865; France. 10 333; Russia, 7.044; Great BritaiD, 15,814; 
Belgium, 1,301; Netherlands, 886; Switzerland. 820; Italy, 
3,667: Denmark, 420; Spain, 3 401; Portugal, 453; Sweden 
and Norway, 1,049 ; Greece, 100 

Miles. Population. 

Railroads in 1873 in Europe G3.3G0 282,456,742. 

United Smtea 70,650 40,232.000. 



SOME OF THE USES OF FAKAFFIN. 

In addition to the properties which have brought it into 
auch extensive use for illuminating puipo;ep, paraffin has 
qualities which give it an exceedingly wide range of useful 
applications. White, clean, incorruptible, odorless, taatelesp, 
plastic, water repellent, a non-conductor of electricity, and 
but, slightly affected by most chemical agents: it needs only 
to be better known to become the most variously useful of 
the hydrocarbons. 

For waterproofing fabrics for wearing apparel, military 
equipment, and the likd.it is much better than rubber, aince 
it ia odorlesa and does not become aticky with heat. Among 
the most gratefully acknowledged of the many gifts sent 
out to Livingstone in the wilds of Africa, were boots and 
blankets thus prepared, the one enabling him to travel 
through mud, the other to sleep in it with comparative com- 
fort. For the waterproofing of tent cloths, ground sheets for 
soldiers, and other articles of the sort, it has been found 
equally serviceable. 

A more generally useful application of paraffin is for the 
lining of casks and other wooden vessels, to ktepthem 
sweet and to prevent either tbe absorption of their contents 
by the wood or their escape through the pores. Already it 
has been largely applied to beer barrels, wine casks, and 
other vessels (if the kind, with tbe happiest reaultB. It keepa 
them from becoming muaty and foul ; and still more, by fill- 
ing the porea and jointa of the ataves, it preventa the escape 
of the life of the liquor, carbonic acid gas. Water buckets, 
butter firkinp, and other wooden articles of domea'ic UBe 
might be similarly treated ; and as the material is cheap, easi- 
ly obtained, and easily applied, it can be tried on as large or 
email a scale aa one may feel disposed. 

Being indifferent to moat cheaicale, paraffin aervea the 
same purpoas equally well in the laboratory of the chemist 
and chemical manufacturer. In the manufacture of gun 
cotton, for example, wooden tanks lined with paraffin have 
been used for holding the mixture of concentrated sulphuric 
and nitric acids employed in that process, tbe protection of 
the wood be'ng complete and lasting. Woodtn boxes, pro- 
tected in the same way, have been similarly employed in the 
construction of voltaic batteries. As a ron conductor of 
electricity, paraffin i* further useful, as an insulator, for 
which it is now extensively employt d in electric telegraphy ; 
also in connection with batteries for medical use, especially 
aa an acid-proof coa'ing to inaulated conducting wirea. In 
aurgery.it baa been found an excellent material lor covering 
for splints in cases of fracture. 

Those troubled with loosely fitting plates of artificial teeth, 
owing to absorption of the guma, can easily remedy the de- 
fect by dropping upon the plate a little melted paraffin, from 
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a lighted candle or otherwise, replacing the plate while the 
paraffin iByet warm. Being clean, tasteless, plastic at alow 
temperature, and unaffected by saliva, this substance will be 
found much superior to wax or any other material for the 
use, a few drops rightly placed making a perfect fit with a 
plate otherwise un wearable. 

In the laundry, paraffin rubbed on the hot flat iron impErta 
a beautiful gloss to starched goods, greatly lightens the la- 
bor of ironing, and leaves no greasy stain. For this use it is 
much superior to spermaceti. Friction matches are now 
prepared with paraffin in place of the sulphur formerly em- 
ployed ; it burns without odor and goes out instantly, great- 
ly reducing the dangers of accidental fires. Dissolved in 
naphtha, paraffin has been applied with excellent effect to 
decaying brick and stone work, filling the pores of the brick 
or Btone and putting a stop to the destructive action of the 
weather. Fine wood work exposed to the elements might 
be protected in the same way. Heated with sulphur to a 
moderately high temperature, paraffin is decomposed, with 
the evolution of abundance of sulphuretted hydrogen. A 
pteady and copious flow of this indispensable reagent in tbe 
laboratory ia thuB easily and cheaply obtained. 



REFRIGERATING MIXTURES AND THEIR 
PHYSIOLOGICAL EFFECTS. 

AU solid bodies when becoming liquid, all liquids when- 
assuming a gaseous state, abaorb heat. The chemical com- 
pounds known as refrigerating mixtures are based on one or 
the other of these changes of condition. TheCaneice ma 
cLine, it will be remembered, operates through the liquefac 
tion of ammoniacal gas and the return of the same to a 
gaseous condition. At the moment of vaporization of the 
liquid, a lowering of temperature takes place, sufficient to 
cause the formation of considerable quantities of ice. Hy- 
drated sulphate of soda and hydrochloric acid, and ordinary 
ije and salt, are examples of freezing mixtures, of which 
perhaps a score more could be cited, the effects of all of 
which are well known to chemists. 

There is one of this class of compounds, which, although 
not a stranger to the chemical laboratory, has recently been 
found to possess greater frigorific capabilities than any other 
mixture yet discovered. We allude to ice and sulphuric 
acid, into the properties of which M. Berthelot.of the French 
Academy of Sciences, has recently made some interesting 
investigations. 

It is well known that, in winter, crystals of hydrated sul- 
phuric acid (S 2 O l ,H 2 4-H*0) aie easily obtained. The B e M. 
Berthelot mingles with ice, and he calculates the resultant 
cooling, first from the ice liquefied, and second by the acid 
also liquefying and the disengagement of heat due to its 
mingling with the water. On using 1'7 ounces of acid and 
4 .5 ounces of water, the investigator calculates the fall In 
temperature to be 125 6 J Fah. If the mixture be made, not at 
tbe ordinary temperature, but at say 68° Fah., the mercury 
should fall fully 140", so that a; tbe end of the experiment 
the thermometer will mark — 112° Fah. These are calculated 
results, but M. Berthelot is of opinion that, according to his 
theory, he will be able to reach — 148° Fah., and perhaps 
absolute zero, about — 516° Fah. 

Substances when brought to such extremely low tempera- 
tuie3 act very energetically as a rule upon tbe body. So- 
li lined carbonic acid at a temperature of — 111*6° produces 
serious burns when compressed between the fingers, irjur- 
ing tbe skin in a manner similar to a red hot iron. Late 
discovery has, however, found that this frigorific effect 
varies strangely with the nature of the cold object which is 
brought in contact with the skin or mucous membrane. Mel- 
sens, a well known Belgian chemist, has recently called the at- 
tention of tbe Academy of Sciences of Belgium to the fact 
that brandy, frozen to a temperature of from 22° to 31°below 
zero Fah., by means of a mixture of ice and chloride of cal- 
cium, can be eaten wUh. impunity and possesses a flavor su- 
perior to that of tbe liquor in its ordinary state. The tem- 
perature of any alcoholic beverage may thus be reduced 
without the material hurting the tongue. A wooden spoon 
must be used, as a metal one burns the mouth very quickly. 
The investigator says that not until the liquor is cooled to 
76° below zero la any sensation of cold experienced ; and it has 
been eaten at — 95°, causing no more uneasiness to the eattr 
than a mouthful of rather hot soup. It is remarkable that 
brandy at 95° placed on the arm, makes only a slight irrita- 
tion, while ether paste or solid carbonic acid burns briskly. 

The only explanation which seenn plausible regarding 
these exceptional conditions would appear to be that the 
alcohols, when thuH rendered extremely cold, remain en- 
veloped in a certain quantity of vapor which hinders their 
contact with the organs, in like manner as a layer of steam 
prevents the contact of a drop of water with a heated plate. 
M. Melsens is, we understand, prosecuting further investiga- 
tions, the results of which will doubtless throw more light 
on the curious phenomena. 



PROGRESS OF THE FIRELESS LOCOMOTIVE. 

On the New Orleans and Carrolton Railway, they employ 
the new tireless locomotives to draw the cars from Napoleon 
avenue to Carrolton, 3| miles. From Napoleon avenue to 
Canal street,in center of New Orleans, horses are still in use. 

The company are now running eighteen of the tireless lo- 
comotives, with much success and economy. General G. T. 
Beauregard is the president of the company. The tireless 
locomotive has been heretofore illustrated and described in 
the Scientific American, having been used to some 
extent in this vicinity. It is now employed in Brooklyn, 
N. T., on the East New York & Canarsie railway. It consists 
of a hot water tank, which is charged with very highly 
heated water at the starting station, and the steam which 



rises from the water is used to drive the engine in the usual 
manner. No fire is required in connection with tbe locomo- 
tive, but it depends solely for its power on tbe supply of hot 
water with which it was originally charged. The object is 
to provide a substitute for horses in the propulsion of street 
cars, and to get rid of the gas and other objectionable fea- 
tures of the ordinary steam locomotives. Tlie tireless loco- 
motives of the New Orleans and Carrolton Railway Company 
have each a pair of 41 inch cylinders and 11 inch stroke, 
fitted with link motions and slide throttles. Each machine 
has one hot water tank 3 feet in diameter and 6 feet long, 
steam dome 12 inches in diameter and 18 inches high. The 
tanks are so thoroughly jacketed, with felting, asbestos com- 
position, and wood, that they only lose 3 pounds of steam 
pressure per hour from radiation. A locomotive charged 
with hot water at 6 A. M., and left standing until 9 P.M., 
15 hours, will then yield steam pressure sufficient to move 
half a mile or more. 

The water is supplied to the tanks of the locomotives from 
stationary boilers located at Carrolton, and each machine 
makes a round trip of seven miles upon one charge of hot 
water. One minute is required to charge each locomotive. 
The water is supplied at a temperature of 375° Fah., which 
produces a steam pressure of about 175 pounds to the inch at 
starting, which becomes reduced, by the time tbe machine 
has run 7 miles, to from 40 to 50 pounds. The charging 
boilers are arranged In two batteries of two boilers each, and 
theBe boilers' are 26 feet long and 3 feet diameter, built of 
the best materials. Two boiLrs only are required for use at 
once. These fireless locomotives, as substitutes for horses, 
are found to effect a saving of $4 a day for each street pas- 
senger car. The new machines are easily worked, and give 
much satisfaction. The engineer who works tbe locomo- 
tive is also conductor of the car. He simply stands at one end 
of the car, with one hand on the throttle lever and the other 
on the brake. Tbe patent fare boxes are used to receive tbe 
fares. Tbe tireless locomotives draw their cars at the rate 

of 8 or 9 miles per hour. 

«_•.».-» 

HEW LAW CONCERNING COPYRIGHTS FOR LABELS. 

Heretofore it has been the practice, under the copyright 
law, to grant certificates of copyrights to every applicant on 
furnishing a printed copy of the title of his book, work, or 
print of any sort ; and under this practice it has become cus- 
tomary for medicine dealers and others to file In the titles 
of labels used upon bottles and other articles of merchan- 
dize This has pioved to be a very convenient and economi- 
cul method of obtaining a registration, though it was not 
considered to be of much value. At its recent session, 
Congress passed an amendment to the copyright law which 
changes the place of registration for labels from the Library 
of Congress to the Patent Office; and raises the official fees 
on label copyrights from one dollar up to six dollars. Tbe 
immediate effect of this increase of price will be to reduce 
the number of copyrights taken ; while another feature of 
the bill, that which provides that the Commissioner of Pat- 
ents shall only grant copyrights for labels that are not trade 
marks, will doubtless serve to introduce official red tapeism, 
vexation and delay into the business of obtaining copyrights, 
from which it has heretofore bepn free. 

This last provision of the bill appears to authorize the 
Commissioner to refuse copyright for a label, provided that 
officer takes a notion that such label ia a trad e mark. If held 
to be a trademark, the applicant must pay $25 in order to 
apply for trademark registration ; and the application for a 
trademark will be then officially examined, subject to the 
usual liabilities of rejection. 

Tbe examinations and opinions of the Patent Office in re 
spect to trademarks or copyrights are not what the people 
require. They want a simple, quick, and free method of 
obtaining registration for labels and patterns of every kind, 
with liberty to contest before the courts, in the usual man- 
ner, all issues pertaining to infringements. This is also what 
is necessary in respect to patents. When will our legislators 
learn that the true and proper way to encourage authors and 
inventors, thereby promoting the progress of useful arts, is 
to make the matter of registration simple and easy, instead 
of surrounding it with the perplexities and expenses of offi- 
cial inquisitions? 

The new law goes into effect August 1st. The following 
is the text of tbe bill: 

A BILL TO AMEND TIIE IjAW RELATING TO PATENTS. TRADE 
MARKS, AND COPYRIGHTS. 

Be it enacted by (he Senate and Hou.te of Representatives of 
the United State* of America in Congress assembled, That no 
person shall maintain an action for the infringement of his 
copyright, unless he shall give notice thereof by inserting in 
the several copies of every edition published, on the title 
page or page immediately following, it it be a book ; or if a 
map, chart, musical composition, print, cut, engraving, pho- 
tograph, painting, drawiug, chromo, statue, statuary, or mod- 
el or design intended lo be perfected aDd completed as a work 
of fine arts, by inscribing upon some visible portion thereof, 
or of the substance on which the same shall be mounted, the 
following words, namely: " Entered according to the Act of 

Congress, in the year , by A. B., in the office of the Li 

brarian of Congress, at Washington;" or, at his option, the 
word " copyright," together with the year ihe copyright was 
entered, and the name of the party by whom it w as taken out, 
thus," copyright, 18 — , by A. B." 

Sec. 2. That for recordng and certifying any instrument 
of writing for the assignment of a copyright, the Librarian of 
Congress shall receive from the pers >ns to whom the service 
is rendered, one dollar; and for every copy "f an assignment, 
one dollar ; said fee to cover in either case a certificate of the 
record, under seal of the Librarian of Congress; and all 
fees to be received shall be paid into the Treasury of the 
United States. 

Sec. 3. That in the construction of this act the words engrav- 
ing, cut, and print shall be applied only to pictorial illustra- 
tions or works connected with the fine arts ; and no prints or 



labels designed to be used for any other articles of manufac- 
ture shall be entered under the copyright law, but may be 
registered in the Patent Office; and i he Commissioner of 
PatentB is hereby charged with the supervision and control 
of the entry or registry of such prints or labels, in con- 
formity with the regulations provided by law as to copy- 
right of prints, except that there shall be paid for recording 
the title of any print or label not a trade mark six dollars ; 
which shall cover the expense of furni hing a copy of the 
record, under the seal of the Commissioner of Patents, to the 
party entering the same. 

Sec. 4. That all laws and parts of laws inconsistent with 
the foregoing provisions be, and the same are hereby, re- 
pealed. 



SCIENTIFIC AND PRACTICAL INFORMATION. 



NEW MEAT PRESERVING PROCESS. 

M. Sice bas obtained excellent results by using acetate of 
soda in powdered form. The meat is placed in a barrel and 
the acetate placed in, when it is left for forty eight hours. 
Thus prepared, the meat, it is said, will keep for any length 
of time, and may be prepared for cooking by soaking for 12 
hours in water, to every quart of which a quarter of an ounce 
of sal ammoniac is added. 

NEW RELATIONS OP PLANETARY ORBITS. 

Professor Daniel Kirk wood announces the discovery of 
some remarkable relations of the asteroid orbits to those of 
the larger planets. Near the close of tbe last century, La- 
place noticed a relation between the mean motions of Jupi- 
ter's first three satellites; and from the results obtained by 
that aatronomer,it occurred to Professor Kirkwood that sim- 
ilar relations might probably be found in the zone of minor 
planets interior to the great masses of Jupiter and Saturn. 
The investigation has led to interesting discoveries, which 
the author promises shall soon be published in full. As 
specimens of the correlations detected, he states the follow- 
ing : 

1. Five times the mean motion of Concordia minus nine 
teen times that of Jupiter, plus fourteen times that of Sat- 
urn, equals zero. 2. Five times the mean long-ltude of 
Concordia minus nineteen times that of Jupiter, plus fourteen 
times that of Saturn, is equal to a semi circumference, or 
one hundred and eighty degrees. 

These discoveries, while tending to tbrow light upon the 
genesis of the solar system, may, according to Professor 
Kirkwood,be explained by the nebular hypothesis of Laplace 
or equally well by the accretion theory advocated by Proc- 
tor, so that they do not tend to confirm the comparative 
truth of either supposition. 

CURIOUS EXPERIMENT IN ELECTRO CAPILLARITY. 

M. Becquerel notes another interesting experiment in elec- 
tro-capillarity. A tube of glass is closed at one of its ex- 
tremities by a membrane of collodion. With the tube is 
placed some sulphate of copper, and it is plunged in mono- 
sulphide of sodium. Crystallized copper is deposited with- 
in the tube, and sulphide of copper outside. Eventually the 
membrane becomes dissolved and disappears, but without 
interruption to the phenomena of deposit. Tbe crystaline 
crust takes the place of the collodion without interrupting 
the functions. It becomes constantly thicker, metallic cop- 
per continuing to form on one Bide, and the sulphide on the 
other. It is suggested that this experiment may be of im- 
portance from a geological or mineralogical point of view. 

REFLECTING POWER OF FLAME. 

Recent experiments by M. Sorel prove that ^rbon retains 
its reflecting capacity even at the highest temperatures. A 
sunbeam becomes reflected by diffusion and is polarized in 
exactly the same manner, whether it falls upon a brilliant 
flame or upon smoke. 

A SIMPLE METHOD OF REMOVING THE TEETH OF CHILDREN. 

The operation consists in simply slipping a rubber ring over 
the tooth and forcing it gently under the edge of the gum. 
The patient is then dismissed and told not to remove the ap- 
pendage, which in a few days loosens the tooth and causes it 
to fall out. Grown children, who shrink from the shock and 
pain of the dental nippers, may also have their teeth re- 
moved by means of the rubber, which is a mild form of 
treatment. 

ADULTERATION IN INDIA RUBBER. 

The Bulletin Thirapeutique says that, in order to use old 
and worn out pieces of india rubber scraps left from facto- 
ries, manufacturers having easy consciences wash tbe mate- 
rial first in a eolation of subcarbonate of eoda or potash, and 
then, when dry, pulverize between cylinders. This powder, 
placed layer by layer between sheets of new rubber and 
beated to a certain degree, forms a homogeneous mass, in 
which the fraud cannot be detected. The mixture is, how- 
ever, weak in tenacity and elasticity, and is unfit for surgi- 
cal use, while dangerous for belting or other industrial em- 
ployments. 

STRENGTH OF GLASS TUBES. 

M. Cailletet bas found that a tube of thin glass, 201 inches 
in length and f of an inch in diameter, was crushed by an 
exterior pressure of 1,155 lbs. to the square inch, while sim- 
ilar tubes were burst by an interior pressure one half less. 
In making use of very thick glass, capable of resisting a 
pressure of four or fi»e hundred atmospheres, he found the 
glass to sustain no permanent change of form. Upon this 
fact, he proposes the construction of a very sensitive and 
very simple manometer. 



The roadway of the great steel bridge over the Mississippi 
is finished and a train has passed over it . The formal open- 
ing of the structure will take place on July 4. 
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THE EFFECT OF AIS PKES8URE ON ANIMAL LIFE. 

In our issue of June 20 we described the important dis- 
coveries recently made by M. Bert, in relation to the influ- 
ence which modifications in barometric pressure exercise upon 
the phenomena of life. M. Bert's investigations have ne 
cessarily been directed to two diametrically opposite condi- 
tions, the diminution of pressure and the augmentation of 
the same; and in our former article we explained the results 
obtained by researches conducted under the first mentioned 
circumstances. From an industrial point of view, the exami- 
nation of the effects of compressed air upon the system, 
which we now propose to foUow, is especially interesting be- 
cause of the many cases, as in bridge building, diviig, etc., 
in which workmen are obliged to labor in such an atmosphere. 

A careful distinction, 
M. Beit says, must be 
made between the ef- 
fects of the mere com- 
pression itself and those 
of a sudden decom- 
pression. To illustrate 
the influence of the lat- 
ter proceeding upon an- 
imals, the apparatus 
shown in Fig. 1 was 
constructed. This was 
a large cylinder of sheet 
Btetl into which air was 
forced by the pump, C, 
actuated by the gearing 
at A. At Da worm coil 
was placed in cold water 
in order to refrigerate 
the air, and at E a re- 
cipient for the con- 
densed moisture in the 
blast. 6 is a manome- 
ter, and c a large valve 
which, onbeingopened, 
allows the compressed 
air to escape, producing 
a sudden decompression 
within the cylinder. 

Inside the laBt men- 
tioned receptacle a dog 
was placed, and air 
forced in to a pressure 

of eight atmospheres. After maintaining this pressure for 
three or four minutes, the escape cock was opened, allowing 
equilibrium with the exterior air. The animal was then re- 
moved, but exhibited no distress, running about the labora- 
tory as if perfectly uninjured. In a short time, however, its 
motions became feeble, its hind portions appeared to be pa- 
ralyzed and dragged upon the floor, then the other members 
became similarly affected, and respiration ceased. On open- 
ng the body the vessels were found filled with a mixture of 
gas and blood, and the heart contained clots. The gas, on 
examination, proved to be nitrogen with a small admixture 
of carbonic acid. 

From this experiment M. Bert concludes that, under the 
influence of compres 
sion, the nitrogen of 
the air becomes dis- 
solved in the blood 
in increasing propor- 
tions, just as carbonic 
acid becomes taken 
up in water in ma- 
king the so called 
soda water. On sud- 
denly removing the 
compressing force, 
the gas passes to a 
free state, its bub- 
bles become more 
numerous, rendering 
the blood foamy, ob- 
structing the circula- 
tion, causing paraly- 
sis, and finally death. 
Nor is the blood alone 
thus charged with the 
gas, for the latter pe- 
netrates to every hu- 
mor of the body, even 
to the tissues, the in- 
terior of the eyes, 
and the liquid which 
bathes the spinal mar- 
row. 

When the pressure 
is at about seven at- 
mosphere?, the re- 
sults are not so grave. 
A paralysis of the posterior portions and often sharp pain 
ensue, but the effects may be passing. If, however, the 
pressure be stronger, the gas is disengaged so suddenly that 
death is instantaneous. Thus an explanation is found for the 
serious maladies which have attacked laborers working in 
compressed air, and for the paralysis which frequently hap- 
pens when the pressure is above three and a half atmo- 
spheres. 

Passing from these rpsjults of sudden decompression and 

compression, we are led to consider those due to compression 

tself. To this end M. Bert has devised another apparatus, 

hown in Fig. 2, which consists of a cylinder capable of with- 



standing twenty-five atmospheres, a bag containing oxygen, 
a compressing pump, and pipes enveloping the latter, so as 
to cover it with a current of water. A bird was placed in 
the cylinder, and air forced in to ten atmospheres, without 
appreciable effect. When, however, for air, oxygen was 
substituted, the animal was taken with strong convulsions, 
and quickly died. To obtain the same result with air, twen- 
ty-five atmospheres' pressure was required. Conversely, how- 
ever, if air at the above pressure was UBed, deprived in great 
measure of its oxygen, it became harmless. These experi- 
ments, exactly counter to those described in our previous ar- 
ticle, tend more conclusively to show that mortal convulsions 
are due to the tension of the oxygen and not to the degree of 
physical compression, and that oxygen, in certain quantities, 



Fig. l.-APPRATTJS FOR SHOWING THE EFFECTS OF COMPRESSED AIR. 

acts as a violent poison, similar in effect to strychnine and 
like substances, which excite the spinal nerves. 

This is not because the quantity of oxygen undergoes a 
notable augmentation in the blood, for M. Bert's analyses 
have shown that, from the normal pressure, but little more 
than 1 volume of oxygen to 100 volumes of blood is added 
by each additional atmosphere of compression. Hence the 
first cause of the deadly effect does not lie in alterations of 
the blood. Nor, in fact, are the results only observable upon 
larger animals ; not only are creatures, both cold and warm 
blooded, having diffused nervous systems, as articulates or 
mollusks, ihus affected, but even the vegetables do not es- 
cape. The terrible action controls microscopic animalculae, 




Fig. 2.-APPRATUS FOR SHOWING THE EFFECTS OF 



infusoria, and the mucedina, which cause certain fermenta 
tions. The effect is only explained by the supposition that 
the oxygen acts upon the elementary particles of the body so 
as to arrest or modify injuriously the chemical functions of 
which they arethe agents. Hence the general accidents, con- 
vulsions, and death. 

It would seem that the phenomena produced by overdoses 
of oxygen would consist in strong oxidations ; that the tis- 
sues of the body, in other words, would be burnt up. Strange 
to say, just the reverse takes place. Animals become rapid- 
ly cooler, and produce little carbonic acid and urea, ; and, in 
brief, oxygen in excess arrests oxidation. 



The practical industrial utilization of M. Bert's discoveries 
readily suggests itself. Divers, it has been noticed, expe- 
rience pains in the chest when some 160 feet beneath the 
surface, and the same sensations are felt by laborers workiDg 
under a pressure of five atmospheres. These troubles are 
incontrovertibly due to an excess of oxygen, and it only re 
mains to supply air poor in that gas. The mechanical ar- 
rangements to this end are easilv constructed for caissoua 
and fixed structures, but Borne icgenu>ty will be needed to 
devise apparatus for divers who work under constantly 
changing pressures. Hydrogen or nitrogen could be used to 
dilute the air. 

The author deduces from his investigations a number of 
interesting conclusions regarding the past and present con- 
ditions of life upon the 
earth, which may be 
briefly summarized as 
follows : 

1. Temperature be- 
ing left out of conside- 
ration, there is for ani- 
mals and vegetables 
upon high mountains 
an impassable limit, 
which varies witli the 
species. This iB one of 
the causes of geogra- 
phical distribution gov- 
erned by latitude. 2. 
There would exist a 
like limit at shallow 
depths in the water of 
the ocean, if the same 
contained oxygen and 
nitrogen in solution, ac- 
cording to Dalton's law. 
A stream of airrusbiDg 
from the bottom would 
extinguish all life met 
on its upward course. 
The varying lichneBsin 
oxygen of the different 
currents, at different 
depths, has perhaps 
Borne influence on sub- 
marine geographical 
distribution. 3. At 
primitive geological epochs, when the pressure of our at- 
mosphere was much stronger than it now is, the conditions 
of life were very different from those at present; and if, as 
is asserted by geologists, our atmosphere, by the cooliDg of 
the interior of the earth, tends to penetrate into the sub- 
stance of the latter, then we are approaching a condition 
when beings like ourselves will be Buffocated, exacily as we 
now are at very high elevations. 4. It is wrong to teach that 
vegetables appeared upon the globe before the animals, in 
order to purify the air of its carbonic acid. Germination, 
of mold even, cannot take place in air sufficiently charge I 
with carbonic acid to be mortal to warm-blooded animals. 5. 
It is equally erroneous that, for some such similar reason, 

reptiles firBt ap- 
peared, or that they 
could breathe air 
which warm blood- 
ed animals could 
not. Theexact re- 
verse is the case, as 
the repti les fear car- 
bonic acid, more 
than the birds, and 
much more than the 
mammifers. 

Finally, the gist 
of M. Bert's inves- 
tigations may be 
thus briefly summed 
up: 

1. Modifications 
in the manometric 
pressure of air act 
but in proportion to 
the tension of the 
oxygen contained in 
the latter. 2. Above 
the normal pressure 
there is an increas 
ing tendency to 
poisoning by oxy- 
gen, characterized 
by the deter mina 
tion of inter organ- 
ic oxidations, which 

OXYGEN AND AIR. may be opposed by 

employing deoxy- 
genized air. 



The Society of Arts offers the gold medal or 20 guineas (ift 1 Oil > 
foran improved lamp for illuminating railway carriages. It 
muBt be capable of supplying a clear, steady, durable, and 
safelight. Specimen models, suitable fortesting, must be 
sent in not later than November 1, which in effect means that 
they must be at the Society's house, London, on or before 
Saturday, October 31. 



Ltjtecine or Paris Metal — MM. Le Mat, Picard. and 
Bloch give the following proportions for this alloy : Copper 
800, nickel 160, tin 20, cobalt 10, iron 5, zinc 5. Total 1,000. 
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1MPE0VED STEAM ENGINE. 

The novel form of steam engine herewith illustrated ope- 
rates upon the compound principle; but instead of having its 
high and low pressure cylinders separate, the former is placed 
within the Utter. The smaller cylinder, into which live 
steam is admitted, constitutes also tbe piston head, and is 
moved both by the entering steam reacting against an aux- 
iliary stationary piston placed within, and also by the expan- 
sive force of the steam which is used in the previous stroke, 
which is allowed to pass into the outer and larger cylinder. 
This will be rendered clear hy the following detailed descrip- 
tion of the engravings. 

A is the small cylinder which constitutes the piston head 
of the engine, and which is closed 
at both ends, and travels in the 
large cylinder. It connects with 
the pioton rod.paBsing through the 
right hand end of the latter, as 
shown. B is the auxiliary piston, 
which is perfectly niot*onless, and 
is secured to a hollow rod which is 
fastened, as shown, in the cylinder 
head, and connects with thepipe,C, 
through which tbe steam enters, as 
indicated by the arrow. 

The head of the auxiliary piston 
is hollow; and leading out at each 
end of it are ports, D, which are 
provided with a rocker valve, to 
which is attached the operating rod, 
E, extending out through and be- 
yond the piston rod. At each end 
of the hore of the cylinder, A, and 
underneath, are passages, F and G, 
'ead'ng to rotary valves, from 
which pasB other conduits through 
the next adjacent end plate and 

opening into the main cylinder. Each of the rotary valves 
is so constructed that, when either is in the position shown 
on the left, it will open communication between the port, F, 
and the adjacent passage, the two forming abent or V shaped 
conduit. When resolved in another position, the valve will, 
as represented on the right, close the port, G, and establish 
communication, by means of tbe other passage.through from 
tbe main cylinder tothe annular space around the head, A, 
and between the flanges of the latter. 

The two valves just described have bent arms, H, extend- 
ing from them, as shown in dotted lines, Fig. 1, and in the 
transverse section, Fig. 2. These arms are connected by a 
rod jointed to both. Another arm, I, Fig. 2, is attached to the 
inner end of a shaft, which shaft is arranged within the 
exhaust passage leading out of the main cylinder. The ob- 
ject of this shaft and bent arm mechanism is to trip each of 
the valves connected with the arms, H, at the proper time, 
which it is caused to do by suitable apparatus operated by 
the engine in connection with the exterior crank. Similarly 
the rod, E, moving the rocker valve on tbe auxiliary piston, 
is also properly actuated to travel back and forth as is ne- 
cessary. 

The operation of the machine may now be readily followed. 
Steam being admitted into the small cylinder or piston head.A, 
the latter will be drawn in one direction lengthwise the large 
cylinder. On the head arriving at the end of such move- 
ment, the valves are tripped so as to open communication be- 
tween the space that receives the live steam and that part of 



The space in front of the latter, it may be supposed, con 
tains steam used expansively in a previous stroke. This 
must be withdrawn from the front of the head and exhaust 
ed, an operation accomplished by the valve, in the passage, 
G, becoming placed as shown in Fig. 1, thereby establishing 
connection with the right hand or forward portion of the 
cylinder and the annular space around the head, which, as 
represented in Fig. 2, connects directly with the exhaust 
port. 

Among the other advantages claimed by the inventor, for 
this machine, over the ordinary compound engine, is a small- 
er loss by radiation. The heat radiating from the steam en- 
tering the hollow piston rod aids in keeping the outer cylin- 




DAVENPORT'S IMPROVED STEAM ENGINE. 

der warm, while, by jacketing the latter, there would be 
comparatively little waste of steam due to condensation. 
The short passages and easy connection to the crank obviate 
the use of double crank and connecting rods, saving not only 
the wear and tear necessary to overcome back pressurein the 
smaller cylinder, but also tbe extra expense of construction. 
The invention can be applied to any ordinary engine by re- 
moving the cylinder and substituting the one described. 

Patented January 1, 1867. Further particulars maybe ob- 
tained from the inventor, Mr. S. F. Davenport, Hallowell, Me. 

THE GBAVITATION COMPASS.: 

A new mariner's compass, remarkably devoid of compli- 
cation in its various parts, has recently been invented by the 
Earl of Caithness, F. K S. , of London, and patented in the 
United States. The ordinary compass is mounted upon gim- 
bals, that is to say, upon two axes at right angles to each 
other, for tbe purpose of allowing the compass box the pow- 
er of swinging freely in all directions, the necessary result 
being that the bottom of the compass box is kept, by the 
force of gravitation, parallel, to a great extent, to the plane 
of the horizon, while its mountings move in various direc- 
tions, as influenced by the motion of the ship. 




the main cylinder next adjacent to the end of the same to- 
ward which the piston head has advanced. It will be ob 
served that in Fig. 1 the head has just finished its stroke to 
the left, so that, as above stated, the valve connecting with 
the port, F, has opened a way through the latter and into the 
large cylinder. At the same time the rocker valve in the 
auxiliary piston is tripped so as to cut off admission of steam 
to the space into which the steam first entered, and to allow 
the steam to operatefrom thereverse sideof the piston. This 
is clearly shown in the engraving. The head will now travel 
to the right, impelled not only by the action of the second 
quantity of steam but by the pressure of the first amount 
expansively in its rear. 

The first quantity of steam, on escaping from the head in- 
to the main cylinder, will expand in both while the former is 
in motioD, and, by pressing against the outer surface of one 
end of said head, will there exert a greater amount of force 
than, it will on the stationary piston, B. Hence it is the ex- 
cess of pressure which operates to drive the head. 




The essential feature of the Caithness compass is that, in- 
stead of its being mounted upon gimbals, it is mounted upon 
tbe top of a pendulum, which swings in a ball and socket 
joint. The gimbals of the ordinary compass are intended to 
give the compass box the power of moving in a true circle ; 
but they do not absolutely give that power, and never can, 
since there are two points in the performance cf the circle, 
in which there is a slight catch, which tends to make the 
box oscillate, first to the right and then to the left, or vice 
vend, as the case may be. 

The new Caithness compass consists of a ball close un- 
derneath the compass box, working in a socket fixed at the 
top of a conical support. The pendulum is about two feet 
in length, and is attached to the small ball, which has thus 
the power of giving a perfect rotation. It works in a per- 
fect circle, and it does not matter how much the ship rolls. 
The Earl of Caithness calls it the gravitation compass, be- 
cause the pendulum always points to the center of the earth. 
He says that it will bear very great rolling and pitching of 
the vessel — in fact a roll of more than thirty degrees. 

In the course of a voyage across the Atlantic, made about 
the middle of October last, in the Java (Captain Martin), by 
the Earl of Caithness, he tried experiments with the compass 
on a large scale, the result being that the maximum vibra- 
tion of the compass card was about a quarter of a point, 
while heavy standard compasses on board gave much larger 
vibrations. — The Engineer. 



A NAVIGABLE DIVING BELL. 

M. Toselli, an ingenious Italian inventor, has lately de- 
vised a novel diving bell, an engraving of which we present 
herewith, by means of which he can proceed to the bottom 
and rise at will, and travel around while submerged, or at 
the surface, with perfect safety. He has already descended 
several times to the bottom of the Bay of Naples, a depth of 
2ii4 feet, and finds the device admirably adapted for sub- 
marine exploration, for coral or pearl fishery, or for the clear- 
ing of sunken ships. 

As shown in the illustration, the apparatus is a kind of 
turret divided into four compartments. The bottom division, 
A, contains lead, and serves to hold tbe bell in vertical posi- 
tion. B can be filled with water by 
opening acock communicating from 
without, or may be rendered entire- 
ly empty by aid of the pump. Con- 
sequently this chamber serves to 
augment or diminish the weight of 
the machine and to determine its up 
and down travel, serving the same 
purpose as the natatory vessels in 
fish. In the large compartment, C, 
tbe operator and the observer are 
stationed ; and finally, F is a reser- 
voir, into which air is compressed 
in a quantity sufficient to last du- 
ring the time which the bell is to 
be submerged. I is a cock which 
admits air from this chamber into 
the main compartment. G is tbe 
pipe for carrying off the foul at- 
mosphere, which communicates with 
the tube, H, and a float, g. The lat- 
ter has a valve, h, to prevent en- 
trance of water. The bell has a rud- 
der and a screw, not shown in the 
illustration, the screw being worked by a hand crank by one 
man, and driving the machine at the rate of about 25 feet 
per minute. 

M is the manometer, which indicates exterior pressure, 
and hence the depth of submersion. N is another manome- 
ter, which shows the pressure of condensed air in the cham- 
ber, F. R is a life line connecting the bell with the ship. 
This contains a wire by means of which telegraphic de- 
spatches may be sent to the instrument, Q IT is tbe man- 
hole, allowing access to the interior of the machine and closed 
with a double door. V are heavy glass deadlights, and Z is 
a seat. 



M. Neyreneuf has ascertained by experiments that negative 
electricity attracts flame, which positive electricity repels. 




The ingenuity of the inventor will be made apparent by 
considering the simple way in which M. Toselli avoids the 
dangers common to machines of this class. Thus, should 
the tube, H, which cairies off foul a'r, break or choke, wa'.er 
would be pumped immediately out of B, the bell would 
ascend, and meanwhile the bad atmosphere would be allowed 
to escape through the extra pipe,/. In case the electric wire 
in the life line should part, preventing the passage of sig- 
nals, the machine would again ascend and communicate with 
the vessel through tha speaking trumpet, L J. If the line 
remained intact, the bell could be instantly hauled to the sur- 
face by those on the ship, in case of a breakage of the hy- 
draulic pump, on signal being transmitted. If pump, wire, 
and life line should all break down at odcp, then the opera- 
tor would unscrew a nut and free the lead underneath, when 
he would immediately ascend to the surface. Finally, if by 
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gome extraordinary circumstance the ship should break the 
line and lose sight of the bell, or if the vessel itself should 
sink, the operator would first, by unscrewing a nut within, 
cast his bell loose from the life line, and would then ascend. 
As soon as he reached the surface, he would be enabled to 
view his surroundings by means of a camera obscura at r; 
and by revolving the same by its tube, W, he could sweep 
the entire horizon. Lastly, having determined his course, 
he could proceed in the propar direction by means of his 
screw and rudder. 
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Notes from Washington, D. C. 

To the Editor of the Scientific American : 

Congress has adjourned without enriching the lobby so 
much as usual. In fact it is generally conceded that our 
Solons have left Washington with cleaner consciences, in 
this respect, than any of their recent predecessors, and that 
there never were fewer jobs put through by any Congress 
for many years past. The patent lobby fared especially 
badly, not a single extension case, so far as I can learn, hav- 
ing passed, notwithstanding all their efforts. Whether this 
is owing to a slight spasm of returning public virtue, the 
approaching elections, the efforts of the press, or fear of the 
rangers, is more than I can tell; but probably all these in- 
fluences had their effects, and so the work of the lobbyists 
went for naught, although they mustered pretty strongly the 
last days of the session, trying, both by persuasions and 
threats, to forward their respective schemes. One of these 

a second Gto:ge Francis Train — even went so far as to 

threaten the Senators and Representatives with the opposi 
tion of the Internationals, of which he represented himself as 
a high officer, if they did not pass the extension case for 
which he was working, and that, he would take the stamp 
against the members of the committees on patents, if his 
efforts failed. Of course the Senators were immensely fright- 
ened at this fearful threat, but somehow they yet live, and 
have gone home without helping the client of Train secun- 
dus. 

The bill to reorganize the Patent Office also failed, and a 
bill, introduced a few days since by Mr. Conger, amending 
Sections 23, 25, 33. 53, and 64 of the Act of 1870, as a sub- 
stitute for the first bill, likewise failed to pass. The only act 
completed, so far as I can find, relating to the Patent Office, 
is one introduced by Mr. Wadleigh, which allows the usual 
sentenca indicating that a work is copyrighted to be substi- 
tuted by the words " Copyrighted, 18—, by A. B.," fixes the 
fees for recording or furnishing a copy of an assignment of a 
copyright at one dollar, and enacts that labels shall not be 
copyrighted, but registered at the Patent Office, for which a 
fee of six dollars is to be charged. This act takes effect 
August 1, 1874. The object of the change in the first sec- 
tion is to allow the use of the short sentence on small works 
o( art, photographs, etc., that would be defaced by the use of 
the long rigmarole now employed. 

Many curious schemes have been brought before Congress, 
some of which never got any further than the committee 
rooms, among which may be classed the application of bo me 
wquld be philosopher for an appropriation to test his method 
of artificially producing rain; and another case where an in- 
ventor wanted a law enacted that every election district in 
the United States should have his patent ballot box, to re- 
ceive the votes for President, Vice President, and members 
of Congress, at a cost of fifteen dollars for each box. The 
committee to whom this case was referred contented them- 
selves with recommending its adoption to the different 
State authorities, and so nipped this pretty little scheme in 
the bud. I endeavored to find out this patent, but could find 
none under the name of reputed inventor ; but judging from 
the description I received, it must have been similar to one 
patented in 1853, and used in your city some years ago, as it 
was said to be composed of iron and glass. Occasional. 
■ i>> m 
Levees on tbe Mississippi. 
To the Editor of the Scientific American : 

Please tell your readers who reside on the banks of the 
the lower Mississippi that the proper way for them to build 
levees is to build them on an average a mile back from the 
banks of the river on each side. They will thereby show a 
little respect for the river, and give it an opportunity to dis- 
charge the waters of the vast valley which it drains ; and 
will secure the remainder of their country from periodical 
overflow. 

This line, a mile back from the river, should not follow 
the meanderings of the stream, but should average a mile 
on each side. In places where there are high banks on one 
side, as at Vicksburgh.the river should be permitted to over- 
flow the low ground on the opposite side for two miles ; and 
if, for any other reason, as at New Orleans, it would be im- 
practicable to permit the river to overflow on both sides, a 
similar space on the opposite side should be left for the 
river to spread itself a little whenever it might have busi- 
ness of importance to transact. 

Sioux Rapids, Iowa. W. T. Crozier. 



White Ants. 

To the Editor of the Scientific American: 

The white ants of the torrid zone are somewhat smaller 
than the large black ants, which are sometimes troublesome 
here and are rather voracious, eating their way through a 
wooden box to obtain sugar, of which they are very fond, and 
of which they will consume a large quantity. 

But the white ants of the torrid zone throw the black ones 
entirely in the shade ag regards voracity. Pernambuco 



(South America) is on about the 8th southern parallel ; and 
the inhabitants build houses and make furniture of the na- 
tive wood, which is hard and heavy, and proof against these 
ants. In one instance, a family moved from the South to 
Pernambuco, taking their household goods with them. Among 
the rest was a mahogany bureau with white wood inside 
work, as usual. This bureau, containing linen and cotton 
goods, was placed in a room but little used, and was not vis- 
ited for some dayB. The lady of the house unlocked an upper 
drawer, and to her astonishment the front piece, of mahog- 
ony, fell to the floor, and on looking in she discovered that 
the inside work was nearly all eaten out, and her goods were 
in one common mass, resting on the floor, in a mixed condi- 
tion but otherwise uninjured. The depredators bad depart- 
ed, but were soon discovered cutting out the interior of an- 
other piece of furniture. They proved to be the white ants 
of the torrid zone. Truman Hotchkiss. 

Stratford, Conn. 
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Tbe Westlngbouse Brake. 
To the Editor of the Scientific American : 

I notice in a recent number of Engineering an illustrated 
article upon the Westinghouse brake, commending the sim- 
plicity and equable action of its lever arrangement, etc. 
Whatever merit, of simplicity or otherwise, there is in its 
use of levers, it certainly haB (in common with almost all the 
brakes now applied to cars) the defect of giving very unequal 
stress or pressure upon opposite wheels of the truck. 




Let k f j i represent the lever that operates the brake 
blocks, o. I use the delineation and letters employed in the 
article referred to. The lever is held up by a pulley at k, 
which travels back and forth on a rod, as shown. Power is 
applied to the lever at the point, f, through the medium of 
the rod,//, in the direction indicated by the arrow, one pair 
of the brake blocks being operated by the rod connected to 
the lever, at j, and the other pair by the rod connected at i, 
the pull being in the direction indicated by tbe arrows, and 
the leverage three to one, that is to say, the distance from i 
toj is one fourth of the distance from i to k. Hence a pull 
of 500 lbs., applied to the rod, f f, will cause a pull of 1,500 
lbs. upon j, and a pull of only 1,000 lbs. on the rod i. 

This unequal stress upon the brake blocks may not be a 
very serious matter, but it is a universal characteristic of the 
lever arrangement now applied to car brakes. The fault 
might be easily mended by connecting the rod, j, to the sus- 
pending bar of the brake block j a little above the usual point, 
and the rod, i, a little below the usual point, as at n. 

Worcester, Mass. F. G. Woodward. 



ASTKONOMICAL NOTES. 
Observatory op Vassar College. 
For the computations of the following notes (which are 
approximate only) and for most of the observations, I am 
indebted to students. M.M. 

Positions of Planets far July, 1874. 
Mercury. 

At this time, June 20th, Mercury can be beautifully seen 
after sunset, below Venus, and a little further north. 

On the 27th of June, Mercury will be at its greatest elong- 
ation, east of the sun. July 1, Mercury sets at 9 P. M. July 
81, Mercury sets at 6h. 25m. P. M. 
Venus. 

Venus, which has been so beautiful all through the 
month of June, increases in apparent diameter, bat sets a 
little earlier in July. 

July 1, Venus rises at 7h. 11m. A. M., and sets at 9h. 
33m. P. M. On the 31st, Venus rises at 8h. 17m. A.M., and 
sets at 9h. 00m. P. M. 

Mars, 

Mars is very unfavorably situated. It rises early in the 
morning, and sets at 7h. 42m. P. M., or nearly with the 
sun, on July 1. On July 31, Mars rises at 4h. 14m. A. M., 
and sets before 7 in the evening. 

Jnplter, 

Jupiter's diameter is becoming perceptibly less, and it sets 
before midnight. It comes to the meridian, the position best 
adapted to good observation, in the afternoon, so that we 
have only a few hours of darkness in which to watch its 
changes. 

July 1, Jupiter rises at lOh. 51m. A. M., and sets at llh. 
15m. P. M. On the 31st, Jupiter rises at 9h. 15m. A. M . 
and sets at 9b. 26m. P. M. 

Saturn. 

The month of July is the best of the year for observations 
on Saturn ; and although Saturn is very low in altitude, it 
will be an interesting object. 

July 1, Saturn rises at 9h. 29m. P.M., and sets at 7h. 21m. 
A. M. July 31, Saturn rises at 8h. 25m., P. M., and sets 



at 5h. 12m. A. M. It is among the small stars of Capricor- 
nu». Saturn does not attain an altitude of more than 31° 
during the month. 

Uranus. 

Uranus rises in the morning and sets early in the evening, 
and is therefore not well situated for observation. 
Neptune 

This planet can be seen only by means of a good telescope. 
It crosses the meridian in the morning at 7h. 15m. on the 
1st, at an altitude of 58°. 

The Comet. 

Clouds have prevented good observations upon the comet. 
It is bright enough to be seen very easily with the naked 
eye, and with an opera glass is a beautiful obj ct. On the 
13th of June an observation, made during partially cloudy 
weather, gave R. A. 7h. 4m. ±,Dec. + 69°. At that time its 
apparent motion was very slow. 

It does not set, and is very readily found. On the 13th it 
made a nearly equilateral triangle with the pole star and the 
brighter star of the pointers. Tbe same position would en- 
able one to find it as late as the 18th of June, and probably 
it has not changed its position very much. To the eye, it is 
an elongated hazy star. With a glass, the nebulous center 
and the streaming train are vfry interesting objects. It 
passes the meridian at present (J une 21) at lh. 20m. in the 
morning, below the pole. 

Sun Spots. 

The record is from May 15 to June 16. Fourteen views 
have been photographed during this interval. Spots have 
generally been very small, only two groups appearing which 
contained good sized spots. In some instances the changes 
from day to day have been very marked ; in others, only such 
as result from the sun's revolution on its axis. The daily 
motion of one group is shown for five days, from May 27 to 
June 1. While the group as a whole remained recognizable, 
there was a decided change in the arrangement of the con 
stituent spots. Faculse have been unusually extensive and 
are beautifully marked in one of our p.ctures which hap- 
pened to be very clear. The same picture also shows the 
mottling of the sun's surface, which is usually shown when 
both the weather and photography are good. Very bright 
faculse accompanied a group which was near the eastern limb 
on June 15. They were leBS prominent on the next day as 
the group was more distant from the limb. 

Barometer and Thermometer. 

The meteorological journal from May 17 to June 20 
gives the highest barometer, June 15, 30"27 ; the lowest 
barometer, June 1, 2958; the highest thermometer, June 
9, at 2 P. M., 86°; the loweBt thermometer, May 20 and 
May 22, at 7 A. M., 505°. 

Amount of Haln. 

The rain which fell between the evening of May 17 and 
the afternoon of May 18 amounted to 28 inches. 

The rain which fell during May 20 amounted to 0'17 
inches. 

The rain which fell during May 25 amounted to 43 
inches. 

The rain which fell during the night of May 31 and the 
morning of June 1 amounted to 45 inches. 

The rain which fell during the night of June 3 amounted 
to 0'16 inches. 

The rain wh'ch fell during the afternoon of June 12 
amounted to 0' 15 inches. 



Spectrum of the Comet. 

Father Secchi has observed the spectrum of Coggia's 
comet, and finds the lines of carbonic oxide and caibonic 
acid very brilliant. The same astronomer notes a curious 
phenomenon which recently happened in Jupiter's first sat- 
ellite. The atmosphere at the time of observation was 
quite clear, and tbe disk of the planet, while plainly defined, 
presented a slightly wavy surface. As the satellite neared 
the edge of Jupiter, and had advanced so that a distance of 
about one of its diameters separated it from the same, the ob- 
server was surprised to see the disk apparently extend itself 
toward the satellite, touch it, and then retract. This to and 
fro motion continued until the satellite was completely ob 
Beared by the planet, a period of four or five minutes. Fa- 
ther Secchi suggests that if similar undulations of the solar 
disk take place at the time of the passage of Venus, there 
will be strong elements of uncertainty in the observations, 
and that it would be desirable to employ means which will 
reduce to a minimum these effects of atmospheric oscilla 
tion. 

m «#» m 
Fatty Matters In Cast Iron. 

An experiment made long ago by Proust revealed the fact 
that fatty matters can be extracted from cast iron when the 
latter is dissolved in certain acids. M. Cloez has recently 
separated these materials in a pure state, and their analysis 
reveals the interesting fact that they consist of carburets of 
hydrogen of the series C 2n H 2Q , and present all the terms 
thereof at least from C 6 H 6 ' (propylene) to C 16 H 16 . This is a 
veritable organic synthesis, realized by the aid of substances 
purely minerai,and is susceptible consequently of important 
applications. In the Science Record for 1873 will be found 
an account of the extraction of similar matters from me- 
teoric iron. 



The Sandy Hook boiler experiments, which have been 
suspended since December last, will be resumed about the 
beginning of August. The recording instruments used last 
year were found to vary considerably in the forms made by 
different makers, and careful tests are now being conducted 
in order to ensure absolute uniformity and correctness of in- 
dications. 
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FBACTICAL MECHANISM. 

Nl/MBEK IV. 



I the chaser horizontally, or it will, in consequence of the top 
rak*, cut a thread deeper than itctlf. For use in the tool 



BY JOSHUA ROSE. 



SCREW CUTTING TOOLS. 

Lathe tools for cutting screws have necessarily, from the 
nature of their duty, a comparatively broad cuttieg sutface, 
rendering them very subject to spring. Those used for V 
threads, being ground to fit the V of the thread, are, in con- 
sequence, wtak and liable to break, to avoid which they 
should only be given enough bottom rake to well clear the 
thread, and top rake sufficient to make them cut clean. They 
are used at a slow rate of cutting speed, and may therefore 
b« lowered ta a straw-colored temper (as reducing the temper 
btrengtht-ns a tool). Firmness and strength are of great im- 
portance to this class of tool, so that it should be fastened 
with the cutting edge as near to the tool post as is conve- 
nient. 

For use on wrought iron, it is sometimes given side rake; 
but this is nut a necessity and is of doub'ful utility, because 
the advantage gained by its tendency to assist in feeding it- 
self is quite counterbalu need by its increased liability to break 
at the point. It should always be placed to cut at the center 
of the work. For use on brass, it must be ground on the top 
face to an inclined plane, of which the cutting point is the 
depressed end, that is to say, it must have negative top rake. 

For cutting square threads, the tool shown in Fig. 14, with 
the sides ground away beneath sufficiently to well dear the 
sides of the thread, iB used. 

If the pitch of the screw to be cut is very coarse, a tool 
nearly one half of the width of the space between one thread 
and tbe next should be employed, so as to avoid the spring 
which a tojl of the full width would undergo. After taking 
several cuts, the tool must be moved laterally to the amount 
of its width, and cuts taken off as before until the tool has 
cut somewhat deeper than it did before being moved, when 
it muBt be placed back again into its first position, and the 
process repeated until the required depth of thread is at- 
tained. 




Fig. 24 represents a thread or screw during the above de- 
scribed process of cutting, a a a is the groove or space ta- 
ken out by the cute before the tool was moved ; B B repre- 
sents the first cut taken after it was moved ; c is the point to 
which tbe cut, B, is supposed (lor the purpose of this illus- 
tration) to have traveled. 

The tool used having been a little less than one half the 
proper width of the space of the thread, it becomes evident 
that the thread will be leit with rather more than iis proper 
thickness, which is done to allow finishing cuts to be taken 
upon its sides, for which purpose the side tool (given in Fig. 
22) is brought into requisition, care being taken that it is 
placed true, so as to cat both sides of the thread of an equal 
angl« to the center line of the ecrew. 

In cutting V threads of a coarse pitch, the to»l may be 
made less in width than the required space between the 
threads demands, eo that it may be moved a little laterally 
in order to take a cut off one Bide of the thread only at a 
time, by which means a heavier cut may be taken with lesH 
liability for the tool to spring in ; but the finishing cut is bet 
ter ii taken bya tool of the full width or shape of the thread. 
The most accurate method of cutting small V threads is 
to use a stout cbaser fastened in the tool post, and then feed 
it with the screw- cutting gear of the lathe, the same as with 
a comuion screw cutting tool. Such a chaser should be made 
hollow in the length of the tooth, possess a minimum of top 
rake, and be placed to cut at the center of the work; and it 
should be so placed in the tool post that the teeth stand ex- 
actly parallel to the line of the cut. 
CHASERS. 
An outside chaser for cutting wrought iron by hand should 
be made hollow in the length of the tooth, and have top 
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rake, as shown in Fig. 25, to enable it to cut easily ; for the 
strain required to ber-d ihe shaving out of the straight line 
will hold the teeth to their cut. Top rake may, in fact, be 
appl'ed to such an extent that the chaser will cut well of it 
self witbou; having any force applied to it except sufficient 
to keep it level, but if made bo keen, it soon loses its edge 
and is very apt to break. The bottom edge of the teeth is 
rounded off so that the chaser will slide easily along the rest. 
It is an error to make this tool very thick. For cutting 14 
threads to an inch, the chaser should be one quarter of an 
incb thick ; and for cutting 8 to an inch, the thickness should 
be five sixteenths of an inch, so that the fulcrum off which 
the teeth take their cuts may be c'ose to the cuts, in which 
case the chaser will be steadier and more under control. The 
leading tojth should always be a full one and come just level 
with the edge. Whsn finishirjj the thread being cut, hold 



post, with the rest fed by the proper gear for the pitch, less 
top rake is required, and the thickness must be much in- 
creased to gain strength and avoid spring; for tbe fulcrum 
off which the tool thus used takes its cut is at the po'nt a, 
described in Fig. 11, instead of being directly beneath the 
cut, as in the case of a hand chaser. 

An inside chaser, that is, one for cutting threads in a hole 
or bote, should be, if to be used for cutting a right handed 
thread, cut off a left-handed hub, otherwise the chaser will 
have its thread sloping in the opposite direction to the thread 
to be cut, as may be demonstrated by placing an inside and 
outside chaser (both having been cut off the same hub) to 
gether, when it will be seen thit the teeth of one will not 
fit in the leeth of the other, as they should do; the cause be- 
ing that, after an iupide chaser is cut by the hub, it has to be 
turned around to be placed in a position to cut, which turn- 
ing reverses the direction in which its t eth slant. 

All chasers should be tempered to a brown color and be 
used at a alow rate of cutting speed. 

TOOL STEEL. 

The cutting tools for all machines should be made of ham- 
mered (which iB tougher and of finer grain then rolled ) steel. 
Even in a bar of hammered steel, the corners, from receiv 
ing the most effect from the action of the hammer, are of 
better quality (that is, more re6ned) than the rest of the bar. 
This fact is clearly demonstrated in the manufacture of the 
celebrated Damascus swords and gun barrels, in which the 
square bars of metal are, after being hammered, twisted and 
then hammered square again ; the twisting process is then 
repeated, and the bar again forged square, the whole opera- 
tion being repeated until the body of the entire bar is com 
pletely intersected with metal which Las, at some time du 
ring the forging proceBS, formed the cornerB of a square. The 
effect of this treatment becomes apparent upon immersing 
the metal in acid, which will eat away those parts which 
have not formed a corner at some stage of the process of 
manufacture, more rapidly than the rest of the metal, and 
that to such a degree as to give to the whole the appearance 
of having been engraved, thus evidencing that the parts that 
have received the moat hammering are of finer quality than 
the rest of the bar. 

For cutting tools, it is highly necessary to gain every at- 
tainable superiority in the steel ; and if we cannot take three 
months of time to prepare bars for this special purpose (as 
they do in the above process), we can at least employ well 
hammered steel, and thus secure the best known practicable 
results. 

The test of tool steel is the speed at which it will cut and 
the length of time it will last without being ground, concern 
ing which it is difficult to get data, unless by actual experi- 
ment with different kinds of steel upon work of the same 
diameter and texture of metal, because the cutting speed em- 
ployed by workmen varies as much as 8 feet per minute upon 
the same diameter of work. The proper cutting speed for 
work is. however, to be hereafter treated upon, hence noth- 
ing further upon the subject need be now said. The use 
of more than one kind of tool steel in a workshop should al 
waysbe avoided, because different kinds of steel require dif- 
ferent treatment, both in forging and hardening; and when 
more than one kind is in use in the shop, the whole of them 
are liable (from not noticing the particular brand) to wrong 
treatment. 

Mushet's " special tool steel " makes an excellent tool for 
roughing work out on the lathe or planer, and will undoubt 
edly stand a higher rate of cutting speed than other steel. 
Its peculiarity is that it is haid of itself, and therefore re- 
quires no hardening. ImmerMng it in water when it is 
heated causes itto crack. The advantages claimed forit are 
its high rate of cuttiog speed, and that it is easily ground, 
since it will not soften by heating during the operation. It 
is, on the other hand, d:fficult to forge in consequence of its 
excessive hardening even when heated ; it must not be forged 
at so great or so low a temperature as other steel, or it will 
crack; and as it is not adapted for general tool purposes, its 
disadvantages, independent of its increased cost, render its 
introduction into the general machine shop unadvisable. 

FORGING TOOLS. 

In forging a tool, it should be formed in as few heats as pos 
sible, for steel deteriorates by repeated heatiDg, unless it is 
well hammered at each heat; and if the tool has a narrow 
edge, care should also be taken to hammer it on that edge 
before the metal has lost much of its heat, and to strike it 
more l'ghtly as it gets cooler, for striking a narrow surface 
of steel when it is somewhat cool has the same injurious ef 
feet upon it as striking it endwise of the grain (which is 
termed upsetting it), desttoying its cutting value and 
strength. 

In using American chrome steel, be careful to forge it ac 
cording to the directions supplied by its manufacturers, its 
treatment being almost the opposite for that applicable to 
English tool steel, the former requiring to be heated to a 
much higher temperature for forging, and to a less tempera- 
ture for hardening, than the latter. 

TOOL HARDENING. 

The degree to which a tool may be hardened is dependent 
in a great measure upon its shape. Stout tools, such as are 
shown in Fig. 6, may be made as hard as fire and water will 
make them ; so also may the tools presented in Figs. 8, 9. 18, 
19, 20, and 23; while slight tools, such as are given in Figs 
14 and 22, should be lowered in temper to a light straw color, 
which leaves them stronger than they would be if hardened 
right out, that is, made to a moderate red heat andquenohed 
ia the water, without being taken out until quite cold. 



The practice of lowering stout tools to a straw color is 
sometimes reBortedto, but it is certainly an error, for it is 
undoubtedly advantageous to make tbe tool as hard as it can 
be made, so long a^ it will brar the strain of the cut, which 
is possible and easy of accomplishment with Jessop's, Moss', 
Sanderson's, or other similar grades of tool steel. 

If a tool so hardened is found to break, it is in consequence 
either of its belug bad steel or else it has been heated to too 
great a temperature in the proceeB of forging or hardenirg, 
unless it has been given too much rake far the duty to which 
it has been a'lotted. Tool steel may be forged at such a tem- 
perature that it is not positively burned.and yet baa lost part 
of its virtue ; and while under such circumstances it would 
break if hardened right out.it will cut and stand moderately 
well if the temper be lowered to a straw color. 

This is simply sacrificing the degree of hardness to cover 
the blunder committed by overheating, and it is frrm such 
causes that the vaiiation of cutting speed employed by me- 
chanics arises; for a youth who has learned his trade in a 
shop where the to^ls were overheated, and consequently 
undei hardened, settles down to the rate of cutting speed at- 
tainable under those circumstances and adh-res to it; while he 
who has been accustomed to the use of tools properly forged 
and hardened right out, upon entering another shop where 
the tools are overheated in forging and underhardened to 
compensate for it, finding he cannot get the cutting speed up 
to his customiry rate, breaks off the tool point to see if it 
has been burned, and, Ending that the grain of the metal does 
not appear granulated, sparkling, aud coarse, as it would do 
if positively burned, condemns the quality of the steel. 

The grain of properly forged and hardened tool steel ap- 
pears, when fractured, close and fine, and of a dull, whitish 
tint, the fracture being even on its surface. 

American chrome tool steel may be made unusually hard 
by using very clean water and adding a piece of fuller's earth 
and a piece of common soda, each of the size of a hazel 
nut, to a pailful of water. 

In all rases where a tool can be ground to sharpenit.it 
should be hardened before grinding, for steel hardened with 
the forged skin on is stronger and hotter than that in which 
the skin is removed before hardening. Heat the tool the 
distance that it is necessary to harden it, and plunge it into 
the water suddeLly to the distance it requires hardening; 
and if it is intended to harden it right out, hold it still a mo- 
ment,then dip it a little deeper, and withdraw it again to the 
amount of the last dipping, repeating this latter operation 
until the tool is cold ; for by this means the junction of the 
hard and soft steel in the tool is graduated and not sharply 
defined ,th-j result being that the tool is less liable to fracture 
either in hardening or in using. If the tool to be hardened 
has a thick part to it. let that part enter the water first and 
immerse the tool slowly, so that it will be cooled as nearly 
equally as possible and thus be prevented from cracking in 
hardening. 

Tools heated by charcoal are much superior to those heated 
by common coal.and need not be made quite so hot to harden. 
To harden Bteel, never get it hot enough to cause it to scale. 
Thin pieces of steel, and taDS, dies, reamers, drifts, and 
similarly shaped too^, should be dipped endways; for if 
dipped otherwise. they are sure to warp in hardening. Very 
slight tools may be prevented from cracking by making the 
water quite warm before immersing them, and then holding 
them still in the water; in fact, all water for hardening pur- 
poses should have the chill off it by heating, before being 
used, or the artie'es hardened in it are very liable to crack. 
If the article requires to le hardened all over, immerse it 
(suspended on a wire hook) so that the water may have free 
and equal access to the wbo'e surface of the steel, which is 
not possible with tougs in consequence of their jaws cover- 
ing part of the steel. 

The best method of lowering the temper of taps, 
reamers, or other round steel is to heat a tube in the fire 
and hold the article in the center of the tube ; and it is well 
to let the tube be rather shorter than the tap or reamer, eo 
that the end. which is made sq uare for the wrench to fit, may be 
kept longer in the tube than the rest of the tool fo as to make 
it rather softer. The tool should be revolved slowly in the 
tube to make the temper even. Care should be taken not 
to make the tube too hot j for the more slowly a tool is low- 
ered, the more even the temper will be. 

Fiat pieces of at- el, as dies, etc , should belowered (that la 
tempered) by placing them on a piece of heated iron and 
turning them over and over to temper them evenly. 

The colors produced upon the sutface of a piece of hard- 
ened steel by lowering it are from very liglt straw, deepen- 
ing successively as it lowers, to yellow, bright brown, pur- 
ple, and blue. As a general rule, tools which are stout and 
easy to make and to grind should be hardened right out. 
Those slight in proportion to the strain placed upon them 
should be tempered to a brown. All screw-cutting toola, 
auch as taps, dies, etc, , also reamers, flat cutters, revolving 
cutters, and spring tools, should be tempered to a brown 
color; drills should be tempered to a bright purple, and chip 
ying chisels to a blue. 



Railway or Sea Alarm — Air is compressed in a cylindri- 
cal reservoir from which a tube conveys i*. to threB organ pipea 
(giving do, mi, tot), which can be Bounded separately or to- 
gether. In fog the do is sounded ; and whenever an engine 
driver hears it in an advancing 1 train, he sounds his mi, then 
the other driver sounds his mi if he iB on the right line, then 
both sound sol. 



Composition for the Destruction op Bugs and their 
Eggs, Fleas, etc. — This mixture, which has been patented 
in France, consists of 80 parts of bisulphide of carbon and 20 
parts of eaaenc* of petroleum. ~M. Dark 
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1AVE& SLEEVE PULLEY AND WHEEL FASTENEK. 

Oar engraving illustrates a simple device for fastening pul- 
leys and wheels upon shafts, perfectly concentrically with the 
latter. It possesses the merit of simplicity, and seems to be 
a valuable improvement, equally as well adapted for wooden 
pulleys as for those of metal. We also represent the im 
proved wood and iron pulley, obtained by the use of the 
fastener and its attachments. 

The appliance is shown in connection with a metal pulley 
in Fig. 1. A is the holder, made of truncated conical form, 
with a cylindrical bore and split open from end to end. This 
travels upon the sbaft and extends through 
the h ub in the opposite side of which it is 
iret by a nut, B, which screws upon the 
thread cut on the smaller end, C, of the 
sleeve. The nut draws the holder as far into 
the hub as possible, besides contracting it 
against the shaft, thus securing it to the lat- 
ter as well as to the hub, aDd thereby fasten- 
ing both hub and shaft tightly together. The 
hub is bnred slightly tapering to fit the hold- 
er. As the pulley in Fig. 1 is supposed to be 
a very heavy one, the larger extremity of 
holder. A, has a right hand screw thread, and 
is provided with a nut, D, fitting the same. 
The object of the latter is to crowd the pul- 
ley off the sleeve without necessitating the 
use of a hammer or sledge. In moderately 
heavy and light pulleys, this last mentioned 
thread and nut are dispensed with (see Fig. 
2), a few blows on the hub with a wooden 
mallet being sufficient to start the wheel off 
the sleeve in case it should stick after loosen- 
ing the nut, B. 

Where the device is to be used in connec- 
tion with a wooden pulley or wiih one hav- 
ingnohub, an artificial hub is made by means 
of a pair of annular plates, E and F, Figs. 

2, 3, and 4. The shoulder, Q, on plate, E, is 
the centering shoulder or bearing on which 
the web oftbe pulley, shown (with the outer 
portion broken away) at H, fits. This shoul- 
der is of ti'e same size or diameter in all 
sizu" iv flanges, Oi for large and small shafts. 
This will be evident from Fig. 3, which also 
shows that where greater power is necessary 
a corresponding bearing for the sleeve is 
g'.ven in the length of the hub. 

The portion, I, Fig. 2, is a centering shoulder for the aper- 
tu.e or female flange, J, and projects far enough through 
the web of the wooden pulley to enter the latter. The parts 
being brought together, the nut is set up on the holder, as 
already described, by means of the wrench, K. This instru- 
ment, it will be seen, is adjustab^ through tbe whole range 
of ordinary line shafting. The final operation of setting up, 
with tbe wood ?n pulley in position, is represented in Fig. 4. 
The pulley consists of eight segmental pieces, in each of 
which the grain of the wood is in a radial line from centerto 
circumference. In smaller pulleys the flanges have only two 
pins; but in larger ones, four of the latter, as shown in Fig. 

3, are employed. Tbat the irons may be absolutely inter- 
changeable, tbe same number of holt -s is bored in all wooden 
parts, whether all are to be used or not. The pulley, thus 
made of wood and iron, is claimed to combine the maximum 
of strength with the minimum of weight. There are no keys 
or key seats to mar the hubs or shafting, no set screws ; while 
the pulley is readily detached and applied to another shaft 
when desired. 

Patented Ibrough the Scientific American Patent Agency, 
"oy Augustus Newell, of Chicago, III., Feb. 6, 1872. For fur- 
ther particulars address the manufacturers. A. B. Cook&Cj., 
corner 13th and Peacii streets, Erie, Pa. [See adveitisement 
on another page ] 

A NEW WATEB* PITCHER. 

Unsightly spots and wet places are often made apon tables 



exterior and running down, or becoming accidentally spilled 
in filling glisses. 

The device herewith illustrated consists in forming around 
the base of the pitcher a gutter or channel, A, which commu- 
nicates with a cup at B, in which a sponge is kept. The lat- 
ter not only catches the water which may drip from the 
spout above, but also takes up such as may flow down the 
sides and accumulate in the gutter. When the sponge be- 
comes soaked it is simply necessary to remove it, squeeze 
it dry, and replace it. From its position, it is always handy 
to absorb water which may be accidentally spilled, thus 
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TAPER SLEEVE PULLET AND WHEEL FASTENER. 




upon which pitchers of drinking water ate placed, owing to 
the water, dripping from the spout, condsasing on the cold 



saving the employment of napkins for that purpose. K de- 
sired at any time, the sponge can be entirely removed and 
the pitcher used as an ordinary similar vessel. The gutter 
below gives it an enlarged base, and thus, in a measure, 
lessens the danger of upsetting. The invention m'gut also 
be applied to receptacles for chemical solutions, the spilling 
of which would cause stains or corrosions. 

Patented through the Scientific American Patent Agency. 
April 28, 1874. For further particulars address the inven- 
tor, Mr. J. B. Cox, Mount Laurel, Burlington county, N. J, 

— m i#i m 

Sea Veedn. 

At this season, when many of our readers are looking for 
health and recreation at the seaside, a few hints may be found 
useful concerning the gathering and preservation of algw or 
seaweeds. They rank among the most beautiful natural ob- 
jects, while the work of collection and mounting are delight- 
ful occupations for the leisure hour. 

The best time to collect is when the tide has j ust commenced 
to flow, afterthe lowest ebb, as the seaweeds are then floated 
in, in good condition. All specimens should be either red, 
green , purple, black.or olive ; no others are worth preservation. 

Mounting is done by immersing a piece of paper just below 
the surface of the water.and supporting it by the left band ; the 
alga is then placed on the paper and kept in its place by the left 
thumb, while the right hand is employed in spreading out 
the branches with a bone knitting needle or a camel's hair 
pencil. If the branches are too numerous, which will be read- 
ily ascertained by lifting the specimen out of the water for a 
moment, pruning should be freely resorted to, as much of 
its beauty will depend upon the distinctness of the branch 
ing. Pruning is best performed by cutting off erect and 
alternate branches, by means of a sharp-pointed pair of scis- 
sors, close to their junction with the main stem. 

When the specimen islaidout, the paper should be raised 
gradually in a slightly sloping direction, care being taken to 
prevent the branches from running together. The delicate 
species are much improved in appearance byre-immersing 
their extremities before entirely withdrawing them from the 
water. The papers should then be laid flat upon coarse 
bibulous paper, only long enough to absorb superfluous mois- 
ture. If placed in an oblique direction, the branches are lia- 
ble to run together. 

They should be then removed and placBd upon a sheet of 
thick white blotting paper, and a piece of washed and pressed 
calico placed over each specimen, and then another layer of 
thin blotting paper above the calico. Several of these layers 
are pressed in the ordinary way, light pressure only being used 
at first. The papers, but not the calico, may be removed in 
six hours, and afterwards changed every twenty-four hours 
until dry. If the calico be not washed, it frequently adheres 
to the algae, and if the calico be wrinkled it produces corres- 
ponding marks on the paper. 

The most convenient sizes of paper to use are those made 
by cutting a sheet of paper, of demy size, into 16, 12, or 4 
equal pieces. Ordinary drawing paper answers the purpose 
very well. For the h erbarium .each species should be mounted 
on a separate sheet of demy or caitridge size. Toned paper 
shows off the specimens well, a neutral tint answering best 



Equine Mechanics. 

From recent calculations by H. Fritz, of Zurich, Switzer- 
land, it appears that the useful work performed, per day of 
ten hours, at speeds of from 2 9 to 9 7 feet per second, for 
horses attached to agricultural implements, is as follows : 
Single horse to mower, 27,324,000 foot pounds; two horses 
to mower (each), 17,496,000 foot pounds ; same to combined 
reaper and mower, 23,760,000 foot pounds ; single horse to 
reaper without automatic binder, 30,132,000 
footpounds; two horses to similar imple- 
ment, 20,979,000 foot pounds ; and finally, 
two horses to reaper with automatic binder, 
23,960,750 foot pounds. This, on the ave- 
rage, gives about 23,000,000 foot pounds to 
the horse, or some 638 foot pounds per se- 
cond. 

The fact of the animal's gait, it appears, 
must also be taken into consideration, as, at 
a walk, the body is supported always by at 
least two members, while, at a trot or gal- 
lop, there is an instant when the horse is 
suspended in the air, to accomplish which 
the entire weight must be overcome. M. 
Sanson, who has also lately carried on 
some investigations into the subject, says 
that, in order to gallop or trot, the animal 
develops an average energy of about 1 the 
weight of its body ; while it walks, this is re- 
duced to 0-05. On weighing over a thousand 
horses, the above author finds that tbe ave- 
rage weight of animals, varying from 4 8 to 
5'4 feetin hight, is about 1,201 '2 pounds. 
Hence the necessary effort for a horee to 
displace his own weight, at a walk, is 1201 2 
X -05 = 601 lbs.; at a trot, 1,201-2 x 1 = 
120'1 lbs. At an average walking speed of 
3 2 feet per second, the horse accomplishes, 
therefore, per day of ten hours, 60 1 x 115,- 
200 = 6,923,520 foot pounds, or, at a trotting 
speed of 7 feet per second, per day of four 
hours, 120 1x100,800 = 22,106,080 foot 
pounds. Consequently, to produce a useful 
labor of 23,000,000 foot pounds, the horse 
must, when walking, develop a total power 
of 29,523,520 foot pounds, and, when trotting, of 35,106,680 
foot pounds. 



Among the objects which attracted the greatest attention 
at a recant soiree of the Civil Engineers, London, was the 
Whitworth steel cylinder cover for Her Majesty's ship 
Rover, having a diameter of 6 feet 4 inches, a depth of 4 
feet 9J- inches, and a thickness of If inches. Its weight is 
three tuns, and tensile strength 44 tuns to the square inch, 
the elongation of the metal extending to 27 per cent before 
breaking. 

m i#i m 
A NOVEL NEEDLE. 

The novelty in the needle represented in our illustration 
consists in a hole drilled longitudinally into the head of the 
implement for a distance of about one quarter of an inch. 
The interior of this orifice is screw-threaded, so that a wire, 
sinew, or thread may be screwed into the hole, and thus se- 
curely attached in the manner shown in Fig. 1. For heavy 
work, such as sewing canvas or leather, where a palm thim- 
ble is used, the usual ears may be formed on the end of the 
needle, as in Fig. 2, to prevent the thread from cutting. 

For surgeons' use, this invention is claimed to be especial- 
ly valuable, as it allows of the employment of a smaller 
needle and of a single thread, thus avoiding the pain often 
caused to the patient, through the enlarging of the orifice 
made by the needle, by the passage of the double strand. 
The finest silk thread, we are informed, may be used, with 
no other preparation than waxing the end. 

Patented March 31, 1874. For further particulars address 




Mrs. Ella N. Oaillard, 
Washington, D. C. 



care of H. S. Abbot, 7 and G streets, 
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VARIOUS METHODS OF COOLING AIE. 

Ice, as a refrigerant, might either be placed within or with- 
out the ducts that bring in fresh air. In the first case, ge- 
nerally preferred by the inventors, it melts, and afterwards 
evaporates in the fresh air. The cold resulting from the fusion 
and warming of the water produced not being more than a 
sixth of that due to evaporation, it therefore follows that 
the amount of moisture introduced into the air is about one 
seventh — nearly as much as that of evaporation alone. 

In the apparatus shown in Fig. 1, the air conduit, C C, 
passes through a casing, A B, formed of a double lining. 
The interior space, D, surrounding the air conduit, contains 
ice. The next space, B, is filled with a nonconductor of 
cold. A tap, R, lets off the water formed by the melting of 
the ice into a receiver, M. The air conduit, C C, is fitted 
with mechanical fly wings, a b, which increase the contact of 
the air with the sides refrigerated by the ice. These metal 
fly wings are fixed to a vertical axis, and in successive rows, 



denser, E, by the two pipes, F, G ; the receiver, E, is also 
perfectly isolated. Around the serpentine circulates well 
water. No matter what the temperature may be outside the 
apparatus, it is evident that the interior pressure would be 
superior to that of the atmosphere; the ammonia would 
therefore vaporize as well in the chamber, b b n n, as in the 
tube, mmm. The gaseous current being thus formed, sweep- 
ing through the interior atmosphere of the tubes and serpen- 
tines, would carry before it the air, which would be expelled 
by turning the tap, I. By means of an india rubber pipe 
placed upon the nozzle of this tap, this current would be 



COOLING THE AIR BY MEANS OP WATER VAPOR. 

An apparatus, upon which has been bestowed the name of 
hydro-atmospheric condenser, has lately been devised by 
MM. Nezsraux and Garlandat. It is composed of two dis- 
tinct parts, the condenser, A, properly bo called, and the re- 
frigerator, B; the condenser is a series of tubes assembled 
between two plates, forming part of a cylindrical casing her- 
metically closed, a pump which serves at once for circula- 
tion and evacuation, and a chimney, K, by which the air, 
saturated with water, escapes (Fig. 5). The refrigerator is 
formed of a metal plate pierced with holes of small diame- 
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Fig. 1.— ICE; REFRIGERATOR, 
but in different planes, which multiplies the surface over 
which the air has to pass. This contrivance, which mani- 
fests ingenious details of construction, may have been ap- 
plied with succegB, but it is far from being sufficiently inex- 
pensive. 

By causing currents of air to pass through vaults built at 
a depth of six or eight feet below the surface, they will be 
perceptibly cooled in summer if they are of any considerable 
length. 

In ascending to the attics of dwelling bouses, the immode- 
rate heat developed by the sun's rays is very perceptible, es- 
pecially in cases where the roofs are covered with metallic 
substances. Now, the question is, how to turn the heat to 
account for the introduction of pure air. The mode of do- 
ing so is very simple. A ventilating 
chimney is placed on the top of the 
building, to which abut tide props, 
forming a double ceiling, and having 
communication by vents in the corni- 
ces. The fresh air coming from the 
cellars enters the room by hollow pil- 




Fig. 4.— AIK REFRIGERATOR. 
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Fig. 2.— VENTILATING CHIMNEY, 
lars or vertical props, according to 
circumstances; and at night, the na- 
tural heat of the sun not being avail- 
able, artificial heat is employed. 

Another method is the imitation of 
the effect of rain ; it is susceptible of 
beiDg used almost directly to most 
edifices and dwellings. Water ap- 
plied in the morning and during the 
heat of the day not only obviates the 
heating of roofs, but, as long as the 
temperature of the water is less than 
that of the air, it can maintain the 

inteiior walls at a temperature far inferior to the latter, and 
it cools the air ascending to the attics. 




received in a vase containing water. The air would escape, 
the ammonia would remain in the water, and, when the ab- 
sorption was complete and no more bubbles were fcrmed on 
the surface, it would be seen that all the air had es- 
caped ; it would then be nec9ssary to close the tap, I. This 
being done, nothing would remain in the interior but the li- 
quefied ammonia, the vapor of which, immediately attaining 
the maximum of tension, would at once fill the space left 
empty by the expelled air. If, then, by any accident, the 
temperature of the generator, B, became higher than that of 
the condenser, E, vapor would at once be formed in the re- 
ceiver, B, which would proceed to con- 
densation in the receiver, E, until the 
balance of temperature was restored. 
This action would be all the more rapid 



ter, and of a ventilator, the current of which passes through 
the orifice, I. The steam escaping from the cylinder pene- 
trates to C, disperses through the space between the tubes, 
condenses itself by contact, and produces a vacuum. The 
water, which has just condensed the steam, passes above the 
perforated plate, B, upon which a current of air is continu- 
ally in action from above and beneath, which divides the 
water and instantly cools it ; it falls into the tank, D, whence 
it is pumped by means of the tube, M, and brought back by 
E; thence it passes uniformly through all the tubes over the 
whole extent of the refrigerating surface by means of little 
fluted plugs, or similar contrivances, at the base of the appa- 
ratus at H, by means of a pump, to be restored to the feed- 
ing tank. Applied to ordinary condensers, the refrigerator 
effects a considerable economy of water, and produces other 




Fig. 5.— VENTILATING APPARATUS. 



in proportion to the rapidity with which 
the vapor is induced in the vacuum ; 
and would be also in proportion to the 
condensation. Thence there would be 
a relation between the force of the con- 
densing action inE, the promptitude of 
vaporization in B, and the energy of re- 
frigeration of the body passing in the 
tubes, x x, and round the casing, B. 
Now, this body is no other than the at- 
mospheric air freely entering at the ori 



COOLING THE AIR BY MEANS OF AMMONIA VAPOR. 

The apparatus represented in Fig. 3 is intended^to produce 
a cooling of the air. It is composed of a chimney, A A, the 
hight of which is variable, at the top of which is vertically 
placed the tubular generator, B, containing a solution of li- 
quefied ammonia to the line, h b. This perfectly isolated re- 
ceiver is in direct communication with the serpentine oon- 



3.— AMMONIA REFRIGERATOR. 

fice, A, and penetrating the tubes, x x, drawn by the increase 
of density communicated to it by refrigeration, and causing 
it to descend the chimney. If the surfaces are sufficient the 
temperature will remain equal between B and E ; therefore 
if the water which reaches the condenser is at 50" Fah., the 
air which emerges at the lower part will have that tempera- 
ture ; descending the chimney, A A, this air passes by the 
conduits, S S, to freely distribute itself in the looalities where 
it is necessary to produce a cooler atmosphere. This ar- 
rangement is ingeniously conceived bat complicated. 



advantages, which it is unnecessary to mention here, not con 
cerning the subject under consideration. 

If the steam boiler and steam be suppressed in this appa 
ratus, and the perforated metallic plate and ventilator be only 
retained, the apparatus shown in Fig. 5 is made. 

Through the perforated plate, either of metal or some other 
materia], P, from beneath to above, the ventilator, V, set in 
motion by the hand, or, in the case of a more considerable 
application, by some mechanical motor, keeps up a current 
of air which passes through the numerous holes of the plate. 
Above this plate cold water is introduced by the pipe, T, fur- 
nished with a regulating tap ; the water passes into a water 
pipe, whence it issues in a uniform manner over the plate , 
which is slanted in such a manner that the thickness of water 
shall not exceed certain limits ; in some cases ice or chemical 
solutions, as those of phenic acid, may lv> substituted, accord- 
ing to the application of the apparatus. The pressure exer- 
cised by the propelled air suffices to maintain the water on 
the surface of the plate, and prevents it passing to the lower 
part. The water flows slowly on to the plate, and, after bav 
lng passed over and given its coolness to the air whioh pene 
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tratea it, finally reaches tbe other pipe, by which it runs to 
the issue at t; in meat cases tLis water is again useful far 
other purposes. As to tbe cooled air, it penetrates into the 
upper part of the apparatus, escaping by the tube, E, and 
reaches the places whore it is wanted. 



MEDICAL MOTES. 
An Antidote for Mercury and Lead Wanted. 

It is well known that the doctors of the regular or allo- 
pathic school insist on the free use of mercury, especially in 
secondary syphilis, that dreadful scourge of civilized coun- 
tries. MaDy of our Western and Southern doctors pour in 
the calomel and blue pill for almost everything, as freely as 
the profession used to do in former times. Since this is so, 
and since tbe other medical schools have not yet furnished 
a practical substitute for mercuiy, the great want in medi- 
cine is acounteractor for a remedy often as bad if not worse 
than the disease. Chemistry and experiment must help the 
doctors, and still more the sufferers from mercuxialization, 
if it be possible. Chemists and physiologists long ago found 
two, and only two, efficient agents, capable of rendering mer- 
cury in the system harmless ; and these two substances, 
namely, iodine and sulphur, happened also to be the beat 
neutralizes of another common cumulative poison, lead. 
But the difficulty was and is to cause the assimilation of 
iodine and sulphur, or either. Sulphur is nearly insoluble 
in any menstruum capable of being taken into the stomach. 
Iodine is very soluble in alcohol, oil, etc., and even in water 
to some extent, but largely soluble aa iodide of potassium, 
a drug now used to excess. Unfortunately this iodide, also 
the tincture, are but slightly assimilated, passing off by the 
bladder. The small amount of iodine contained in that well 
known organic substance, cod liver oil, would be likely to 
prove more effective as an antidote to lead and mercury than 
a large quantity of iodide of potassium, because the organic 
oil enters into the blood and tissues, We put forth tbe sug- 
gestion that some vegetable may be found which is rich in 
iodine, also other plants, and harmless ones, may contain 
sulphur in an assimilable shape, for sulphur is an exceeding 
ly common element of organisms in general. If we could 
have strong extracts of such plants, the' object spoken of 
would be accomplished. In that case, our calomel givers 
could salivate their patients to their hearts' content, and 
have them live through a dozen courses of mercury, a mat 
ter of profit and pleasure te every regular doctor. 

Thousands of cases of chronic rheumatism, as well as 
consumption and other fatal diseases, have been traced to 
the use of mercury. Lead poisoning has become alarmingly 
prevalent of late years, producing colic, constipation, hard 
ened liver, neuralgia, nervous dyspepsia, and paralysis, 
which sometimes attacks people even in the prime of life. 
We will not discuss the question of lead in water pipes far- 
ther than to observe that every decent chemist knows that 
pure water acts on lead with astoniihing quickness. To 
have water pipes, aa used at present, coated internally with 
a sulphide or sulphate seems to be the only good practical 
preventive of lead poisoning. But in the case of lead pipes 
kept for weeks in hogsheads and barrels of ale and cider, 
there the solubility is certain and its effects deatructive or 
pernicioua to no email degree. Such dangerous nuisances 
ahould be abated by law. Again, soda fountains where the 
water, highly charged with carbonic acid, acts on lead, and 
sometimes on copper iu old fountains, are things deaerving 
of legal attention. Many of the hair dyes in market, and 
some of the cosmetics, are well proven poisons. 
Ice as a medicine. 

The great value of ice in certain diseases is not fully re- 
cognized by the medical profession.or by the public. Many 
years ago, it was found by one of the best English physi- 
cians — we think Dr. Marshall Hall — that small pieces of ice 
thrust into the rectum proved a safe and speedy remedy in 
cases of dysentery, where opiates and sugar of lead had been 
tried without effect. Very recently, that distreaaing com- 
plaint to which old people, travelers, and others are liable, 
retention of urine, haa been relieved by the same use of ice 
as mentioned above. This plan is due to M. Cazenave. 
Common experience has shown that the swallowing of ice 
instead of ice water by people, in hot weather, is perfectly 
safe. 

Efi'ects or Uric Acid. 

Dr. Gigot-Suard has given uric acid to dogs in doses of 
from 3 to 61 grains in 24 hours, and continued it for one or 
two months. The acid occasioned remarkable morbid lesions, 
throwing light on a large number of chronic diseases. The 
alkalinity of the serum of the blood was often diminished, 
and it contained crystals of the acid and urate of soda. The 
organs and tissues upon which uric acid exerted its action are, 
in order of frequency : the skin mucous membranes and their 
glands, the lungs, kidneys, liver, pancreas, brain, lymphatic 
glands, articulations, spleen, envelopes of the spinal cord 
and heart. Various forms of disease appeared in all these 
parts. Cancerous and tuberculous degeneration was pro- 
duced several times in the lymphatic glands. These ex- 
periments are very interesting, and may lead to a more ac- 
curate view of the cause and cure of consumption and aev- 

eral other grave diseases. 

.<.•►• 

The New Electric Light. 

On the evening of the 5th of May, some interesting experi- 
ments with MM. Ladygin and Kosloff's electric light were 
conducted at the engineering works of Messrs. Warner, 
Euston Road, London. To obviate the difficulty of carbon be- 
ing consumed when burnt in contact with oxygen, M. Lady- 
gin p'aced sticks of carbon in a closed glass chamber filled 
with a gas not containing oxygen ; but owing to the use of me. 
tallic connections, the carbon was subject to fracture, M 



Kosloff succeeded in overcoming the difficulties by using a 
special metal of which he forms the holders for the carbon 
rods, and these are placed in the closed glass chamber. 

The lamps which were experimented with were nine in 
number, six of them having two carbon rods, either of which 
could be placed in connection with the current of electricity. 
The carbon rods were all f of an inch in length, and one in 
each lamp was T '^ of an ioch in thickness, the others being a 
trifle less in thickness. Tbe other three lampa contained each 
a carbon rod, three incheain length, r V of an inch thick, and 
also connected with the main current. The first experiment 
consiatB in burning a carbon rod in contact with the atmos 
phere, the rod being consumed in a few minutes. The 
current was then turned on the thicker rod in each of 
the six lamps, and a brilliant and steady light was pro- 
duced, which improved aa the current was increased in 
intensity. The reason for lighting the thicker rod firs*, was 
that it might consume the oxygen in the lamp, by which the 
rod was slightly reduced. The current was then directed 
through the second rod with equally satisfactory resulta in 
all the six lampa. The three lamps with the longer carbon 
rods were then lighted and successfully exhibited, changes be- 
ingfrequently from the six to the three lamps and back again. 
Tho apparatua used for producing the current waa Gramme'a 
magneto electric machine. With the machine running at 
about 200 revolutions a minute, a moderate light was obtained, 
whichVasf greatly improved at 300 revolutions, the maximum 
of intensity being obtained at 450 revolutions. The strength 
of the light depends upon three things — on the power of the 
machine and the number of its revolutions, on the length and 
thickness of the car bon rods, and on the quality of the carbon. 
The experiments showed that, with the same strength, of cur 
rent and the same number of revolutions, double the amount 
of light waa obtained with three long carbon rods as compared 
with tbe six short ones. The experiments demonstrated satis- 
factorily the fact that the electriccurrent could be subdivided, 
and hence, if practice confirms experiment, which it is be- 
lieved it will, there ia a wide field open for the application of 
Kosloff's system. — Telegraphic Journal. 



An Unfortunate Discoverer. 

W. T. writes to say : " In No. 24 of Volume XXX of the 
Scientific American, Mr. John Hepburn, of Gloucester, 
X. J., states, in his communication on zodiacal light, that he 
waa the discoverer of the glacial epoch theory, which Pro- 
fessor Agassiz only proved to be true. I do not deny that 
Mr. Hepburn diacovered that theory; but it is a fact that 
Agassiz adopted it from Karl Schimper, the late brother of 
the African traveler Schimper, who was released by the 
English-Abyssinian war. Karl died in February, 1868, in 
Schwetzingen, near Heidelberg, Germany, of dropsy and of 
the ill treatment by a malicious neighbor. Schimper men- 
tioned ibis fact to me, and complained that all his discoveries 
had been stolen from him, and he had no power to defend 
himsalf against the lions- of Science. In fact, they left him 
nothing but his law of the position of leaves. When he was 
dead, a valuable collection of stones, curiously shaped by the 
action of water, was destroyed. He was trying to find a law 
for such shapes ; but he never told me more about it, for 
fear I would misuse the information, although I was an in- 
timate friend of his." 



The State of New York has appropriated $50,000 for the 
erection of a monument at Saratoga to commemorate the 
surrender of the British army under General Burgoyne to 
the American forces under General Gates, October 17, 1777. 
The monument is to be 230 feet high. 



The new aquarium, now in process of construction at 
Manchester, England, will be a splendid affair. The tank 
frontage will have a length of 750 feet. 



To our friends and the Bubl c : 

After the full statement heretofore pubHshedo f the difficulty o f our firm 
with the Customs authorities, and the subsequent exbaustl/e examination 
of the whole natter by the Committee of Ways aDd Means, which resulted 
In the entire remodeling of the "Moiety" and "Seizure Acta," we had hot 
supposed It would be necessary to add anything further In the way of ex- 
planation. But In the brutal and cowardly attack made upon us during 
tbe closing hours of Congress by General Butler, certain charges were pre- 
ferred by him In bis character as a Representative, upon tbe floor of the 
House, against our firm, so definite and with so much of apparent autho- 
rity that we feel called upon, in Juatlca to oursulves and the public, to 
make once more a brief statement. 

The charges specifically preferred were, In tbe main, 

First. That we bad, as a arm, attempted to defraud tbe Government and 
evade the revenue by Importing metals, in the form of works of art and 
statuary. In reply to this it 1b only necessary to say, thatthe Importations 
to which General Butler referred were made before tbe firm of Phelps, 
Dodge & Co. came into existence, and before any one of tbe present or late 
in- ixbere of the Arm bi came connected with tbe me til Importing business ; 
the senior member of tbe firm, William E. Dodge, being at the time en- 
gaged in the drygoods business. 

Second. That In the tariff net of April, 1864. which temporarily increased 
the rates of duty on Import i fifty per ce it, "Mr. Dodge went to tue Treasury 
i.ih1 had a comma taken out of oue place and put in another, and thereby 
cleared t2,25U,000." 

The exact tacts in respect to this charge are as follows : In the verv full 
rev'slon of the tariff, as embodied In the act of June, 1661 (and not the act 
of April, 18G1, Bosp-elfically mentioned by General Butter). It was decided 
oy both riouseB of CongreBs, after lull discussion, that an increase of 
duties on tic and terue plates would Imperil the large industries already 
taxed usder the mtern*l revenue In which tin was UBed for the packing ot 
fruits, flsh.and vegetables.meats, and I he like, and bo tendtoreduce, rather 
than increase, the receipts of the Treasury. At the same time It was di- 
clded to Increase the duty on sheet Iron, galvanized with an admix ure of 
tin, which article bad been imported under tbe name of "tin plates galvan- 
ized," aDd so definitely and distinctly named In connection wlthandat the 
same rate as "galvanized Iron" iu every successive tariff since 1857. The 
bill was pas«eo on tne B0 h of June, and w enl Into operation Imruedlaf ly. 
On examining? its provisions, we found that while the duty op "tin and 
tetne plaleb" remained unchanged at twenty-five per cent ad vaUjrem, the 
addition of a comma after tbe word "plat es." in the clause "tin plates gal- 
vanized," rendered the whole paragraph amblguois If not absurd, and ap- 
parently imposed a rew duty of 2% cents per pound, an increase of one 
hundred per cent on exlBllt g dutteB. Seeing bow Impossible It would be 
to enter our invoices at two conflicting rates for one and tbe same article, 
we applied at once to the Collector for a decision In respect to the course 
to be followed. The Collector saw the difficulty and referred us to Mr. 
Fessenden, then In New York, and Just appointed Secretary ol the Trea 
Bury. We called upon him. ana he Immediately stated to us and to the Col 
lector that he had been chairman of the Senate Committee, and aleo of the 
Conference Committee which tmdchsrgeof tl e tailff bill In question ; that 
he 1 ully remembered ihe discussion as lo tin plate, In which he had taken 
part ; that the l oil sense ot both eomuutues bad Data tbattln platM should 



remain at 25 per cent ad valorem ; that the "comma" had ev'denMy been 
added by mistake In tbe haate of engrossing, and could not be considered 
as the true lot erprptatloi of the law. 

He aceordlnglyorderedthe Co'lectnr to pass *he goods at 25 per cent, -.ud 
Btared Inat, on bis return to vVaehlng'on, he would ts-ue a so -c'ni order 
making rhe cone ttuct ion official ;ann this be did und.t< ducofJulv22d, 
aft<-r taking fun ti-ne for consideration and coneulta'lon wtt't h's former 
c 'lleague ia Congress and meexptrts of the Treas irv Department As 
finally Interpreted by Mr. Fessenden. moreover, the law was u< t In our 
direct favor; but, on the ontrarv, hud tlte technical error been allowed to 
stand aua to en' ail a very excessive increase of duties, tbe advaac* In ' be 
once of stock on hand would have yielded 'o us, In common with all other 
Importers »nd dealers, a very considerable profit. The fact", therefore, 
wer.- exactly the r- verse of thoBe stated oy G< neiai Butier. 

Thl'd. General Butl.-,r states than, to our large and cotnplt -ated buttoess, 
every Invoice bt ought day by day by us lo the *"ust'»m House, « as wrongly 
stati-d, and th-tt we wert- corBdou*iy and coutl'.ual y gu'ltv of fr-»ud. 

General Butler kriows this to pe untrue. He know*, on toe contrxry (for 
as the paid attorney of (he Informer, he has givt u a'tt ntto > to the sub- 
ject;, that, after a most carelnl ard merciless examination of some thou- 
sands of our Invoices by .lavne and his experts, aided hv our own clt-rka 
bribed to injure their employers, with the tun use of our books and papers, 
there were found onlyaome titty that could In any waj be made i he subject 
of controversy ; and that In the c se of Borne ot these, oi fiom twenty to 
thirty th"U*and dollars each, the u'most pos.-lble loss to tbe Government 
could not have oeen In >-xct.ss of 80 cent-t >o on*- a .Hat- per Invoice. And 
furthermore, that the total loss claimed by the Government on "It the in- 
voices » as only about $1,60 J, out of an Impoitatlon ol some $4 0, 1X0,0.0, and 
covering t be siiace of five year* 

We believe Geoeral Butl r turther knows, but willfully conceals the fact, 
that the same error and nvsuDdeistandihg of the iLlrirstr law v. hit h i om- 
pelled us, under severe p"nalties, to invoice our goods bulb at cose price 
and at marker price, led ub, in the case of a treat number of importations, 
to invoice t..er value above cost. and bo resulted in a gain to the revenue 
and a loss to ourselves immensely greater than ti.e Government claims to 
have lost. 

Finally. Looklrg at all the clrcumstanceB and the character of this 
sptech.ttB constant falsifications ai.d perversions ot iruih, aud its brutal 
personall lee, we are quite willing to leave the verdict as to us eflect, to 
any who have fairly looked Into the matters of which it treats. 

Phelps, Dodge & Co. 

New York, June 26th, 1874. 



NEW BOOKS AND PUBLICATIONS. 
The Brooklyn Council of 1874. With Documents and an 
Official Report of the Proceedings. NewY»rk: Wool- 
worth & Graham. 

Sixth Annual Report on the Noxious, Beneficial, and 
Other Insects of the State of Missouri. By Charles 
V. Riley, State Entomologist. 
This Is a document to be read attentively by the scientist, naturalist, and tbe 
farmer ; and its value 1b not confined to tbe enterprising State winch pub- 
lishes it. Professor Riley has a profound and minutely accurate knowledge 
of the interesting and complicated science to which bis life has been devo- 
ted ; and hlsreportsare part of the contemporary history of our country, 
and should be circulated everywhere. 

The Law of Design Patexts, with Digests and Treatise. 

By William Edgar Simonds. Counsellor at Law. Price 

$4.50. New York : Baker, Voorhis & Co., 6(5 Nassau 

strtet. 

The Supreme Court having recently paBBeu somewhat fully upon a design 

patent cause, the author has dtemed the present a U' opportunity lo col 

late cases on the subject of design patents, and to present them digested 

and supplemented with deductive comments In the volume above named. 

The status of these patents has heretofore not been unattended with 

doubts; and hence the present work, aiming as 't does to cover the entire 

field, and to give a clear comprehension of the decisions of the courts on 

the subject, will doubtless meet with a ready welcome at the hands of the 

profession. 

Old and New. The July number of this admirable magazine, edited by 
Edward E. Hale, opens a new volume, the tcutn. e'or vigorous thought, 
entertaining and useful contents, the magazine has no superior. $1 a year. 
Boston: Roberts Brothers. 

SLTeow's New York;City Directory for 1871-75 gives some Interesting 
statistical Information regarding the increase in population of tbe metrop- 
olis. Last year, thenumber of uames contained was 228.161 — this year it Is 
229,503. Estimating each name as tbe representative of live persons, an 
augmentation of 7,003 In population Is indicated. The volume contains a 
newly engraved and excellent map of the city, including the two new 
wards recently added. The arrangement rf names, etc.. Is the same as In 
former years, and therels a very large number of advertisements of promi- 
nent business houses. Published by the Trow City Directory Cjmpany, 11 
University Place, New York. Price Blx dollars. 



Invention* Patented In England by Americans. 

[Compiled from the Commissioners of Patents' Journal.] 
From June 2 to June 10, 1874. Inclusive. 
Car Thdck and axle Box.— A. Hlgley, Cleveland, Ohio. 
Clothes Wringee.— T. G. Corliss, New York city. 
Folding Bedstead.— E. E. Evcrltt et at., Philadelphia. Pa. 
Harness. —I. M. Singer (of New Yore city), Paignton, England. 
Making Paper Boxes.— II. R. Heyl. Philadelphia, Pa. 
Making Stench Traps, etc.— W. A. Butler. New York city. 
Making White Lead, etc.— A. P. Mevlert, New Britain. Conn. 
Millstone Dressing Machine.— S. Dean et at., La Crosse, Wis. 
SoeewNut. — W. M. Van Anden, Brooklyn, N. Y. 



%tctnt ^mmatt and Jamp ^atrnt*. 



Improved Car Replacer. 

John R. Wilds, Brooklyn, N. Y— ThlB Ingi-nlouB invention Is something 
which 1b much needed upon city horse car Hues, where it Is a daily occur 
rence for cars to run ofT the track, causing vexatious delays to the paeaeu 
gersand very severe work to the horses. The device Is simply an Iron plate 
grooved beneath to fit the rail, and having tl tnges to secure It thereto. 
From the middle of the replacir an irregular shap°d groove Inclines down- 
ward to the rail in each direction. The plate extends over tho outside of 
the rail, and has two oblique channels which Intersect the grooveB. This 
part of the replacer Is supported on the pavement. The caanaels ex' end 
from the center of the replacer, and Inellne downward In each direction 
so as to terminate at the bottom outside of the "tread" of tbe rail, to re- 
ceive the flange of the wheel of the displaced car, and to conduct It up to 
the ccnter.and then down the longitudinal groove to the rail. By slightly 
modifying the form of the grooves and Binges on tbe under side to fit It to 
the rail, the displaced wheel bet ween the rails may be replaced In the same 
manner. Tlelnventionmay be applied to the rails of eltherhorsecar roads 
or to the T rails of locomotive roads. 

Impreved Watchmaker's Tool, 

Julius F. Young, Owotonua. Minn.— The object of this Invention Is to 
furnish means for reducing the tension and elasticity ol hair springs of 
watches, so as to vary the time or action of the watch movement lrom 
fast to slow, as may be desired. There Is an adjustable rest, which is de- 
signed to hold between it and a stationary stand any diameter of watch 
balance wheel with the hair spring and paits conn cted therewith. This 
rest Is adjusted by a fluger screw. The balance wheel with the hair spring 
being thus confined, the end of the hair spring 16 taken hold of with a pair 
of pliers and Is gentlj drawn along under sprlnsr clamps which are screwed 
down. The3e hold the hair Bprlng flat to the bed, bo tha-, with a scraper 
of any Bultable kind, the hair spring may be reduced so as to alter the run- 
ning of the watch from five minutes to an hour and a half In twenty-four 
hours. Wnen the clamps are raised, the hair spring Is allowed to slip back 
by Its own tension, so as to assume Its former diameter, and Is readily 
recoiled. 

Improved Hog Trap. 

James M. Oversblner and George M. Overshlner, Elwood, Ind.— This Is 
aa improved trap for catching and holding hogs. In using the trap, the 
end is opened ; and toe hog being driven into tbe trap, the lower end of a 
lever Is moved outward to open a space large enough for the passage of 
the bog's head. As the hog attempts to e«c ipe, tne lower end of the lever 
is moved Inward, clasping the hog's necE and holding him securely, a pawl 
locking said lever In place. The hog can now be conveniently operated 
upon as desired, taere being suitable devices lor placing the ai.in.al In 
proper position. 
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Improved Standard for Vehicles. 

James J. Martin, H oust n, Tex.— Thta la a stanchion pivoted In a strong 
metal box adapted to be fastened to the side of the platform of the car. 
The box is open at the top and at one end so that the stanchion caa be 
turned down on Us pivot by the side of the platform to be oat of the way. 
A spring is arranged In each box to bo act on the stanchion as to hold It In 
the upright posltk n ; alfo to hold It when down. The Invention also con- 
sists oi a metal bar on the 1 aside of the stanchion, extending from the plat- 
form nearly to the top, and having a screw bolt at each end passing through 
for clamping tide boards to the stanchion when a temporary box 1b wanted 
for the platform. Tnis bar draws back into a grcove In the side of the 
post, flubh with the surlace, when It is not to he used. 

Improved Thill Coupling. 

Eli Quaintance and Remus D. Hale, Trausltvtlle, lml.— This Invention 
consist b in a pecrllar mode of supporting the shaf ts so tnat the end projec- 
tion of the plates shall enter and be embedded in the rubber spring. It 
also consists In a novel mode of holding the rubber by a tongue projecting 
from the cross barof axle clip. The ends of a T journal pin form journals 
In Jaws. One jaw of each pair Is slotted from the top to the journal hole 
Iron plates, when the tongue or shafts are turned to an upright position, 
will pa£B through the slots and allow the tongue or shafts to be detached. 
Berwe- n the Jaws and b ick of the journal pins are pieces of India rubber 
which are for the puroose of preventing rattling, and are held In place by 
means of ihe tongues of the clip bars and narrow ribs on the back side of 
the T journal pins. When the tongue or shafts are In UBe, It Is Impossible 
for them to become detached. ByraUlng them to an upright position they 
are disconnected In a moment. 

Improved Saw 8et. 

Sylvauus bar tie tt, Westpart, N. U.— The saw Bet Is of the usual shape and 
material. A U-shaped gage piece Is applied around the rear and aides of 
the anvil, adjusted by a screw bolt and Bet nut, and Is fixed firmly In posi- 
tion by a set screw, so that the sldewlse projecting front ends of the gage 
move f orw ard or backward along the fore end of anvil and hammer till the 
£ttge Is set to the exact length of the teeth of the saw required to be set.' 

Improved Railway Rail Joint. 

Anson Ii. Johnsen, Washington, assignor to L. Joonson, Vlncenues.lud. 
—The ends of the rails aie curved outwardly, and in the space thus formed 
/b placed a metallic tongue. The latter has central projecting Bhoulders 
which form a support for the top part of the rails. The top part of the 
tongue lorms a continuous connection with the top part of the rails, and 
allows the smooth passage of the car wheels, without battering or other- 
wise injuring the rails. The rails, tongue, and baseplate are firmly fastened 
10 the croBsMe by spikes placed Into groovesof the base flanges of the rails 
and tongue, In the usual manner, passing through perforations of the base 
plate. 

Improved Washing Machine. 

James L. Austin, Little Rock, Ark.— In using the machine, the driving 
roller Is raised out of the suds box by means of levers, and the clothes to 
ne washed are spruad upon the exposed part of an endless apron. The 
roller is then lowered upon them, and as it Is revolved the clothes are car- 
ried between aprons and two other sets Qf rollers. The clothes are made 
10 pa*h beneath the driving roller, and are again carried In between the 
endless aprons, and will thus continue to circulate until thoroughly 
cleansed. 

Improved Combined Lamp Collar and Shade Holder. 

George W. Hadfield, Brooklyn, N. Y.— The collar is applied In the usual 
way. The shade holder U affixed by supports to a base ring, which Is made 
of such a size as to fit upon the coilar. Upon the. outer surface of the lat- 
ter ib formed a screw thread, into which fits the screw thread cut upon the 
Inner surface of the base ilcg of the shade holder. By thlsmeanethe shade 
bolder will be firmly aad securely connected with tbe lamp In such a way 
as to be entirely Independent of the burner, and allow the burner and chim- 
ney to be conveniently attached and detached and replaced wltl new ones 
without disturbing the shade holder. 

Improved Clothes Frame. 

Lafayette Magee, Oleau, X. Y.— This Invention consists of clothes racks 
adapted to be suspended from a vertical wall, and composed of a series of 
parallel bars Joined by horizontal rods. The two clothes-suspending frames 
ma> be set In an Inclined position, the upper and overhanging frame being 
supported on the lower one, and both folding together when not In use. 

Improved Hat Ironing Machine. 

Antolue Glraux, Oiauge, and Louis Drovon, Newark, N. J .—This Inven- 
tion consists of irons suspended from balance levers by flexible Joint b, and 
uf levers arranged on swinging supports In such a manner that the labor 
of presenting and hololng the Irons to the work is materially lessened, 
and the irons can be applied and the pressure regulated to better advan- 
tage. 

Improved Mitten. 

John I.. Whit ten and J. Hermon Whltien, Burlington, Vt.— The essential 
feature of this invention is In so cutting the parts as to form the mitten 
or glove without a seam on the palm or Inner side of the thumb, and so as 
to bring tbe Beam on the outside of the finger, and above the ball of the 
thumb. 



Improved Safety Guard Watch Chain. 

Kobert A. Johnson, New York city .— This Is a useful device for connect- 
ing a watch with a guard or chain in such a way that the watch cannot be 
detached by twisting ofl the ring from the stem. It consists of a short 
extra chain, one enil of which io attached to the guard near the ring, and 
its other end is secured to the stem. By this construction, should a pick- 
pocket get hold of the watch and twist oft tbe stem ring, the safety chain 
will Bt HI hold tbe watch securely connected with the guard, so that it can- 
not be carried off. This will prove of vaiue to people who are obliged to 
do much traveling In New York street cars. 

Improved Sewing Machine Treadle. 

Daniel E. Lillys, Jackson, Mich.— A movable footboard Is attached to a 
cranked rod, so as to shift on It crosswise the length of a slot, In whlchls 
a binding screw for holding ic In any adjustment. Guide rods attached to 
the footboard elide thereon. The adjustment 1b made to allow the opera- 
tor to so place his feet upon the board aa to work It either by a swinging 
leg movement or by an ankle movement. 

Improved Medicine Dropper. 

Dennis Warner, London, O.— A rubber oulb clasps tbe neck of the bottle 
with Its open end, and has a discharge tube placed at one side and near the 
front end. The latter has walls parallel on thelnnerside throughout Its 
eiigth, the end being a flit surface or a little concave, and at a right angle 
to the axis of the bulb. The device drops by pressure, the same sized tube 
and caliber dropping equally well all degree of fluidity, from sirups to ether 
and chloroform ; it also enables tbe operator to time the frequency of the 
strops, so as to make an accurate count. 

Improved Excavator. 

Ignacto Arcos, San Antonio, Texas. -This invention consists In a scoop 
suspendt d In adjustable supports by chains to a crank axle provided with 
arms, to the extremities of wh. chare attached ropes that are wound around 
a windlass, bald scoop Is raised or lowered through the agency of the 
arms attached to the crank axle in connection with the ropes and wind- 
lass, and the apparatus, as thus described, is supported upon wheels pro- 
vided with Bh&fts. 

Improved Apparatus for Steaming Grain. 

WilllamC. Knox and Joslab N. Knox.Evansvllle, Ind.— In this device, the 
wheat Is subjected to the action of steam as It passes downward through a 
cylinder. In the latter Is first a hopper, then a conical plate, apex upward, 
then an other hopper, another plate, and so on, through and over which por- 
tions the grain passes, alternately contracting and expanding in Its flow. In 
the tube which supports the conical plates are made apertures through 
which steam Is conducted to the interior of tbe cylinder. 

Improved Candlestick for ChrUtmna Trees. 

George W. Reessing, Chicago, 111.— This Is a candlestick, the socket of 
which Is composed of a coll and the fastening device of a stem, the latter 
being arranged to cross the space at the bottom of tbe coll, to form a sup- 
port for the_cahdle. 



Improved Miner's Candle Holder. 

Nells Larseo, Mill City, Col. Ter.— A pin Is riveted In one end of a bow 
spring, and passes through the other extremity so that the spring can 
spread or move outward freely. An elongated curved end of the spring 
forms a socket for the candle. Working on tbe pin, In similar manner to 
the blades of a penknife, are a hook, an awl, and a blade, so that the miner 
Is thus provided with a convenient combination instrument. 

Improved Miter Box. 

Calendar Potter, Bloomsburgh, Pa.— The object of this invention is to 
construct a miter machine which may readily be set to any desired angle 
for cutting the molding accurately and quickly with a hand saw, and with 
out loss of time. The Invention consists of a pivoted saw guide, which is 
made reversible by a lever arrangement on tbe bottom of the bed plate, 
while a second lever connection, operated from tbe opposite side, adjusts 
tbe stops which define the angle of the saw guide with the central axis for 
cutting the miters. 

Improved Pump. 

William TJrtubart and John U. Livingston, West Hoboken, N. J.— The 
pumps may be double or single acting and Of any approved kind ; but It is 
essential th%t tl ey all connect alike with the suction and discbarge pipes. 
They are seated on a plate, which bolts to standardB*and has a slot through 
which a suction pipe projects ; also branches connecting the suction with 
tne outside pumps, fastening them by a washer and nut applied to the 
suction from below. 

Improved Can for Cooling Milk during Transportation. 

George W. Fluke, Mount Pleasant, Iowa.— This is an Improvement on a 
milk can patented by tbe same Inventor, March S, 1874, No. 148,114, by which 
the Ice chamber may be made In smaller size, saving space In shipping tbe 
cane, and also the Ice consumed be considerably economized. Tbe improve- 
ment consists in providing the Ice chamber of the milk can with an inside 
lining of wood at the side wall, top, snd bottom of the same, with the ex- 
ception of the portion of the main can Inside of the Ice chamber. The in- 
clined false bottom Is grooved at tbe under side for conducting the melted 
witer to tbe exit opening of the true bottom. 

Improved Inking Apparatus. 

Gilbert K. Jones, New York city.— This Improvement consists In the 
combination of one or more movable blades with the duck roller. Foreign 
substances, which find their way Into the ink fountain, are apt to collect 
on tbe under tide of the knife and form pads which press against tbe roller 
and wipe off the ink from the surface thereof. The effect ot'the movement 
of the blades added between the roller and knife la to dislodge the pads 
before mentioned, thus Insuring the supply of an even film of Ink to the 
roller. 

Improved Churn Dasher. 

John E. Shelton, Hickman's Mills, Mo.— To a short vertical tube are se- 
cured two parallel disks, In which are formed numerous small fquare holes. 
The outer edges of the disks arc connected by short vertical bars. To 
thecenterof these and tothetubeare pivoted horizontal radial rods, to 
which aresecured plates, which are made of such a size as to turn freely 
between the disks. The latter are also perforated. By this means tbe 
milk Is finely divided, and Is thrown Into numerous currents and counter 
currents, bringing the butter In a very short time. 

Improved Illuminating Roof Plate. 

Niels PoulBon, New York city.— This Invention Is an improvement in 
illuminating plates for roofing purposes, and consists In providing the 
shauks of the bull's eyes with lugs inclined upon their upper side, to adapt 
them to be firmly clamped to a metallic plate In openings in which they 
are inserted. 

Improved Egg Carrier. 

William O. Strong, Ypsllantl, Mich.— Egg carriers formed of slitted and 
Interlocked paper strips soon become useless In consequence of the pro- 
Jectlngends of the strips becoming broken. And when the silts of each 
strip are on one side thereof, Instead of being alternately arranged, it Is 
impossible to raise the carriers from the trays In wblcb tbey rest without 
disconnecting all or part of the strips. To remedy these and other objec- 
tions, theinventor connects the projecting ends of the strips to tbe side of 
the exterior cross strips by means of linen, muslin, or other suitable 
fabric. 

Improved Plow. 

Julius Hartuiauu, Oilman's Point, Ky.— The mold boards are hinged to the 
share, which Is narrow and nearly vertical. When tbe share Is turned to 
one side or the other, tbe moldboards are thereby adjusted at different 
angles, one to act as a lands Ide, the other to turn the furrow like an ordi- 
nary moldooird. These parts are secured In any adjustment by means 
of a lever and notched arc bar. 

Improved Composition for Emery Wheels and Whetstones- 
Isaac Butterfleld, Welssport, Pa.— This Invention consists In tbe combi- 
nation of the ashes of bark with a cutting grit and cementing material, In 
the manufacture of emery wheels and whetstones for the purpose of form- 
ing a stone of efficient cutting power, the friable ash performing tbe 
mechanical function of, falling out of the Interstices as thestone wears 
away, and thus leaving exposed a sharp cutting surface. 

Improved Rub Roll for Condenser Cards. 

Alonzo Heaps, Darby, Pa., assignor to himself and Enos Verlenden, same 
place— This invention consists of a tube having the feather or spline 
formed on It, and bo constructed that It fits on the splndleof tbe rub roller 
nicely. It is secured by a nut or other means, so that It can be readily 
taken off and another put on. A new feather can also be put on when the 
old one Is worn out, without disturbing tbe spindle. 



Improved Hay Cart. 

John Kumrlll, Sallna, Kan.— This Invention relates to means whereby 
hay, after having been cured In winnow, may be raked and carried to the 
stack by one continuous operation, thereby greatly lessening the usual 
labor and the customary waste by hauling It or by dragging It with horses 
and circumjacent ropes or chains. 

Improved Railroad Bed. 

George Potts, Unlonport, O.— This invention consists In a continuous 
elastic bed for a railroad rail, which dispenses wltb all ordinary forms of 
fastenings for tbe same, and allows It free vertical movement. To this 
end, the iron rails rest lengthwise on wooden sleepers, and are seenred by 
chairs which are bent Inward at the top to form flanges that bear on tbe 
base of the rail. Thus the rail Is confined only between the top of the 
chairs and tbe wooden sleepers. 

Improved Car Coupling. 

Martin Kurtzeman, Creatine, U.— This invention relates to that class of 
car couplings wherein the coupling pin is held up by a slide until the 
drawheads of two cars come Into collision, and are automatically coupled, 
the object being to relieve car couplers from tbe usual peril of their occu- 
pation. The invention consists in an uncoupler of a very peculiar con- 
struction, and which seems admirably adapted to accomplish Its pur- 
pose. 

Improved Screw Plate. 

George D. Dean, New York city, assignor to Frank G. Green, same 
place.— Tbe object of this Invention is to furnish a convenient and efficient 
means for cutting screw threads on gas pipes, In tbe operation of putting 
such pipes Into buildings. The Invention consists In a screw or die plate, 
In which are combined all the standard sizes and threads used for the pur- 
pose, with a guide for each die, the dies and gnlde holes being arranged In 
a convenient and compact form. 

improved Whlffletree. 

Harvey M. Kelley, Irving, 111.— A strong ring fits upon tbe end of the 
whlffletree, and has an eye formed upon tbe one side to receive a hook. 
Upon the forward and back sides of tbe ring are formed straps extending 
along and fitting upon the whlffletree, which have upon their ends Inwardly 
projecting prongs, which enter tbe wood and prevent the clip from being 
drawn off. A band Is slipped up*;n the whlffletree, and is designed to fit 
closely upon It near ihe ends of the straps and closely confine the same In 
place. It Is secured In place by a screw. The eye of the hook Is made 
open, and with Its ends tapering and overlapping each other.. Tbe ilug 
eye.and straps are cast of malleable iron, la one piece . 



Improved Corn and Cotton Planter. 

William H. Griffith, Jones' Mill, Tex., assignor to himself and M. J. S trick 
land, same place.— The corn part and tbe cotton part ef tbe hopper ar<* sep- 
arated by a partition. In tbe cotton hopper there are two saws 00 a hori- 
zontal shaft, over and partly in the discbarge throat, for forcing the cotton 
seed through and preventing the throat from clogging. By tbe side of 
these sa ws is a spiked conical block, also on the shai t. to wont the cotton 
seed down to tne saws. This shaft has a pulley outside of the hopper, on 
which a belt works from a pulley on the drum shaft, to turn said shaft. 

Improved Planter, Cultivator, and Stalk Chopper. 

John L. McCaleb. Atascosa, Tex.— In the middle part of tbe axle Is 
formed a bow, so that It may readily pass over tall plants without break- 
ing or Injuring them. Beams are secured to the ax'e and pass oack paral- 
lel with each other, and at right angles with tbe axle for a short distance , 
and are then bent outward at an obtuse angle. The rear parts are held by 
an arch, in the top of which the handles are Inserted. The rear parts of 
tbe handles are held at tbe proper elevation by a U-shaped brace, the how 
of which Is secured to the arch. The farrow Is opened to receive the sped 
by the plows, wblcb are bolted to standards which swing upon tbe axle 
and tbe Inclination of which, and consequently tbe deplh to wblcb the 
plows enter the ground, may be regulated at will. In adjusting the machine 
for use as a cultivator, the furrowing plows, the shafts and hoppes, and 
theirattachments, are detached, and three or more standards, provided 
with suitable plows, are placed upon each of the beams. To the rear ends 
of tbe beams are detachably attached standards, having outwardly pro- 
jecting Journals formed upon their lower ends to receive tbe small wheels 
by which the rear parts of the machine are supported. 

improved Horse Power— Improved Baling Press. 

Peter K. Dcrierlck, Albany, N. Y.— The first 1b an Improvement on an Inven- 
tion patented by the same inventor, June 25, ISM, which was a plan for 
arranging tbe shipping connections within a hollow journal, on which re- 
volves tbe large drive wheel, having the drum arranged under It. Tin; 
bore of Bald wheel was made large and fitted on a hollow stationary center 
or journal. In Ihe present Invention thesame plan la made available for, 
further simplifying such machines, and economizing space by greatly 
enlarging the central opening or the hollow stationary center circle, so 
that the drum Itself Is placed within the hollow Journal, and the hlght of 
the machine thus materially lessened. Hence, the invention consists of a 
stationary circle or hollow center within which the drum la located, and 
which forms the journal for the wheel. The same Inventor has also de- 
vised an Improved baling press, which Is particularly adapted to baling 
cotton, In consequence of the pressed material being open to receive the 
cloth after passing from the press box. The cotton Is deposited into a 
hopper, whence It falls of Its own gravity Into a press box and Is forced 
against a head by a plunger, which is operated by an eccentric through a 
connecting pitman. Any cotton overlapping the plunger Is folded down 
by a roller suspended by springs in the end of tbe hopper, and passes be- 
hind shoulders, which maybe formed with teeth, which prevent Its return. 
This operation Is repeated until tbe bale Is built up In sections, having all 
of Its sides clear of all obstructions for putting on tbe cloth. The bale, 
after being tied off, Is removed by Blacking back ou the friction bead, which 
Is then placed against the front of tbe press box, ready for the next 
operation. 

Improved Seed Planter. 

John JohuBon, of Perry, and Luther W\ Ingram and John Harper, of 
Naples, 111.— This Invention improves the construction of tbe seed planter 
for wblcb letters patent No. 28,490 were Issued to John Johnson, May 29, 
1860. The front frame consists of two cross bars, connected near their 
ends by two longitudinal braces, to the ends of the former of which run- 
ners are bolted. The lower parts of the latterare recessed to receive rotary 
cutters, which cut through roots, sods, and other obstructions, and thus 
prevent the seed-dropoing device from catching upon them. Upon the 
runners are formed double share plows, by which the furrow Is opened to 
receive the seed, wblcb Is Introduced through a vertical hole In said run- 
ners. Theseedtben falls upon the wide flat part of the furrow before any 
soil can fall In. The upper parts of the runners are recessed to receive 
hoppers, which are pivoted by a rod screwed into the runner. The upper 
end of the rod passes to the dropper's seat, and is secured by a nut. By 
BUltaole mechanism a boy. sitting upon tbe sear, can readily vibrate tbe 
hoppers to drop the seed. The bottom of the hopper has two holes formed 
through It, of Buch a size as to contain enough seed for a bill, and Is 
recessed to receive a small circular plate, which has two notches cut In Its 
edge, at a little distance from each other, to allow the seed to pass through 
to tbe holes In the hopper bottom. The part of tbe plate between the 
notches Is placed directly over tbe hole, through which tbe seed passes to 
the ground, so as to serve as a cut-off, to prevent any more seed being 
droppedat a time than enough to fill one of the holes In the bottom of the 
hopper. Tbe sides of tbe furrow are pressed in at tbe rear of tbe plows by 
the concaved rims of the wheels, which press the soil down upon the teed 
and form a low ridge along the row. 

Improved Cotton Planter. 

William T. Huff, Atlanta, Ga.— The rear and lower end or a shoe resits in 
a notch In the upper part of a spout, which passes down between, is 
secured to, and supported by bars pivoted to the rear uprights. Tbe bars 
rest In Inclined grooves In the Bides of the spout, are clamped to the same, 
and are bent Inward and forward, so that their forward ends may be upon 
and close to the opposite sides of a wheel, and may rest upon the trans- 
verse pins, which are passed through tbe said wheel at a little distance 
from its rim. By this construction, as the wheel revolves, tbe ends of the 
bars drop from one pin to another, which Jars the spout and shoe, and 
causes tbe seed to pass out regularly. 

Improved Chnrn. 

Asa Palmer, La Cygne, Kan.— Th^s Invention relates to an oscillating 
churn box, having vertical spring supports, and secured thereto by clamp- 
ing devices. A lever Is detachably secured to the upper ends of the springs 
In such a position as to bear upon bars on tbe cover, and thus hold the lat- 
ter down, and at the same time hold the cream box In place upon the 
springs. The dasher Is formed of a series of slats, set Inclined . In operating 
the churn, It Is moved back and forth, which causes the milk to pass rapidly 
from one end of the box to the other through the das he , ihu inclination 
of the slats throwing It Into numerous currents and Into violent agitation, 
bringing the butter In a very short tine. The box Is easily oscillated, a 
Blight push being all that Is required to keep It In motion. 

Improved Folding Cot Bedstead. 

Wendell Wright, Phceulcla, N. Y.— The legs at each end are connected by 
a transverse rail, and are pivoted to the Bide rails so that they will readily 
fold back against ihe Inner sides of the side rails. When the bedstead 1b in 
use tbelegs stand bracing, and are supported by the heid and foot hoards, 
tbe end pieces of which have projections which enter mortises In the legs. 
The foot board Is pivoted, so that It will fold down between the side rails. 
The head may also be pivoted bo as to fold In a similar manner. By means 
of a projection on the head and foot boards, the legs may be more perfectly 
supported than they woula be by the rails. 

Improved Trass. 

William Shields, Mount Sterling, 111.— Ibis Is a conveniently and easily 
applied anal truss or bandage for the purpose of ti eating and curing sue 
cessf ully diseases of the rectum. 

Improved Ore Separator. 

Pentecost J. Mitchell, Brlgham city, Utah Ter., assignor to himself and 
Joseph E. Gay, New York city.— The vat Is mounted on an upright frame, 
under an overhead frame. The sieve, which Is suspended In the vat from 
a rock shaft, drops, when let fall, on bars supported by sprU gs. Below 
the sieve the vat is hopper-shaped, with passages through It, having an 
adjustable gate. Below the vat Is a receiver, Into which tbe matters fall 
to be conducted Into the uDper compartment of a descending reciprocating 
car. The materials then pass through a contracted passage, over an amal- 
gamator and Into a basin, over the top of tbe lower end of which tne light 
matters pass off with tbe water, leaving ores not previously collided de- 
posited In the bottom of the basin. The sieve may be lifted up at any time 
above the top of the vat by a lever, and be swung forward over the side of 
the v*t and UJted upward to be cleaned©! tbe course mature lodging lit it. 
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For Sale — One new Bide wheel Steamboat, 
50 feet long— one propeller (new), 25 feet long, by S. £. 
Hartban, Worcester, Mass. 

The Pickering Governor, Portland, Conn. 

Patent for sale low ! Brooks' Steam Clothes 

Washer. Agents wanted. Wm. K. Brooks, Phelps, N.Y. 

Tuck's Patent Piston Packing. Address 

Gutta Percha & RubberM'i 'gCo.,"26 Warren St , N.Y. 

For Sale — 100 fine Dies and 2 heavy Presses 

fo* stamping medals. $2,000 -coat over $6,000. Address 
304 South 2od St., Philadelphia, Pa. 

Cobalt and Nickel Salts and Anodes, the 

best coating for all metals, with instructions for Elec- 
tro-plating. Chromium negative plates for batteries, 
three cents per square Inch, and batteries for all pur- 
poses ; the best known for power and constancy. G. W. 
Beardslee, 122 Plymouth St., Brooklyn, N.Y. 

Wanted — The address of Parties manufac- 
turing machinery for removing night soil. Fletcher & 
Hubbard, Omaha, Neb. 

For Sale — A valuable patent right. For par- 
ticulars, address E. P. C, 1607 Spring Garden St., Phlla. 

A Boon to Manufacturers — A Pulley that 
uses uo Keys, Key-seats, Set-screws, Bolts or Pins— that 
cauuot injure the smoothest shaftlng,or be thrown out of 
balance In fastening. One pulley Kent on trial to any 
part of the U. S. For desarlptlon and address, see this 
number Scientific American. 

Wanted — To establish a Manufacturing bu- 
siness In the West. Will purchase the right of some good 
article, or admit a partner. S. & Co., Box 1182, Fort 
Wayne, Ind. 

A first class Machinist and Toolmaker wants 

a permanent situation. A<i«r.'sn Th. Albert i, 22Eldrldge 
St. , New York. Best References given. 

The Faskins Machine Co. Boilers are all 
tested and Insured by the Hartford Steam Boiler Inspec- 
tion and Insurance Co. Warerooms 46 Cortlandt St., N.Y. 

Babbitt Metals — For the very beet, eend to 

Ccuard *fc Murray, Iron and Brass Foundeis, :?0th and 
Chestnut Sts., Philadelphia, Pa. Write for Circulars. 

For Small sizes of Screw Cutting Engine 
Lathes, address Sl.ar Tool Co., Providence, R. 1. 

Vertical Tubular Boilers, all sizes. Send 
for reduced price list to%ovegrove& Co , Phlla., Pa. 
Mechanical Expert in Patent Cases. T. D. 

Stetson, 23 Mm ray St.. New York. 

Sure cure for Slipping Belts — Sutton's pat- 
ent Pulley Cover Is *arrantel to do double the work 
before tne belt will sl'p. See Scl. Am. June 21st, '1873, 
P. S89.eCirculars free. J. W. Sutton, 95 Liberty St., N.Y. 

Linseed Oil Presses and Machinery for 

Sale. Perfect order. Very cheap. Wilght & Lawther, 
Chicago, 111. 

Gas and Water Pipe, Wrought Iron. Send 
for price list to Bailey, Farrell & Co., Pittsburgh, P*. 

Forges — (Fan Blast), Portable and Station- 
ary. Keystone Portable Forge Co., Philadelphia, Pa. 

Boilers and Engines, Second Hand. Egbert 

P. Watson, 42 Cllft St., New York. 

Taft's Portable Batus. Address Portable 

Bath Co., 156 South Street, New York city. 

For Surface Planers, small size, and for 
Box Corner Grooving Machines, send to A. Davis, Low- 
ell, Mass. 

For economical Vertical Steam Engines, go 

to the Haskms Macnlue Co. 46 Cortlandt St., KewYork. 

The "Scientific American" Office, New York, 

Is fitted with the Miniature Electric Telegraph. By 
touching little buttons on the desks of the managers, 
signals are sent to persons in the various departments 
of the establishment. Cheap and effective. Splendid 
for shops, offices, dwellings. Works for any distance. 
Price 15. F. C. Beach & Co., 263 Broadway, New York, 
Makers. Send for free illustrated Catalogue. 

All Fruit-can Tools,*erracute,Bridgeton,N.J. 

Brown's Coalyard Quarry & Contractor's Ap- 
paratus for hoisting and conveying materials by iron 
cable. W. D. Andrews & Bro., 414 Water St., New York. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mass., for circular. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union Ivon Mills, Pittsburgh, Pa., 
for lithograph, etc. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. E. Lyon, 470 Grand Street, New York. 

Peck's Patent Drop Press. For circulars, 
address Mllo, Peck & Co., New Haven, Conn 

Small Tools and Gear Wheels for Models. 
List free. Goodnow & Wightman,28Cornnill, Boston, Mb, 

The French Files of Limet & Co. are pro- 
nounced superior to all other brands by all who use 
them. Decided excellence and moderate cost have made 
these goods popular. Homer Foot & Co., Sole Agents 
for America, 20 Piatt Street, New York. 

Mining, Wrecking, Pumping, Drainage, or 

irrigating Machinery, for sale or rent. See advertise- 
ment. Andrew's Patent, Inside page. 

Automatic Wire Rope R. R. conveys Coal 

Ore, &c. without TreBtle Work. No. 34 Dey street, N.Y 

A. F. Havens Lights Towns, Factories, Ho- 
tels, and Dwellings with Gas. 34 Dey street, New York. 
Befrt Philadelphia Oak Belting and Monitor 

Stitched. C. W. Amy, Manufacturer, HOI & 303 Cherry 
St., Philadelphia, Pa. Send for circular. 

Temples & Oilcans. Draper, Hopedale, Mass. 

Dean's Steam Pumps, for all purposes ; En- 
gines, Boilers, Iron and Wood Working Machinery ol 
all descriptions. W. L. Chase & Co., 93, 95, 97 Liberty 
Street. New York. 

Emerson's Patent Inserted Toothed Saws, 
and Saw Swage. See occasional advertisement on out- 
side page. Send Postal Card for Circular and Price List. 
Emerson, Ford & Co., Beaver Falls, Pa. 

Iron Roofing — Scott & Ce., Cincinnati, Ohio. 

Price only three dollars — The Tom Thumb 
Electric Telegraph. A compact Working Telegraph ap- 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put In operation by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
the world on receipt of price. F. C. Beach & Co. ,363 
Broadway, New York. 

Millstone Dressing Diamond Machines — 

Simple, effective, economical and durable, giving uni- 
versal satisfaction. J. Dickinson, 64 Nassau St. , N.Y. 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boiler Feeder Id the market. W. L. Chase & 
Co. , 93, 95, 97 Liberty Street, New York. 



Keuffel & Esser, largest Importers of Draw- 
ing Materials, have removed to 111 Fulton St., N. Y. 

Portable Engines 2d hand, thoroughly over- 

hauled.at % Cost. I. H. Shearman, 45 Cortlandt St., N. Y. 

Stencil Dies & Steel Stamps, all sizes. Cata- 
logue and samples free. E. M. Douglas' Brattleboro', Vt. 

BuyBoult's Paneling, Moulding, and Dove- 
alllng Machine. Send for circular and sample of work. 
B. C. Mach'y Co., Battle Creek, Mich.. Box 2**7. 

Engines, Boilers, Pumps, Portable Engines 

Machinists Tools. 1..H. Shearman, 45 Cortlandt St., N.Y. 

For best Presses, Dies and Fruit Can Tools, 
B118S& Williams, cor. of Plymouth & Jay, Brooklyn, N.Y. 

Protect your Buildings — Fire and Water- 
proof ! One coat of Grlines' slate paint is equal to four 
of any other ; It fills up all holes in shingle, felt, tin or 
Iron roofs— never cracks nor scales oft; stops all leaks, 
and Is only rfOc. a gallon ready for use. Local Agents 
wanted, bend for testimonials. N. Y. Slate Roofing 
Oo.. ti Cedar St., P. O. Box, 1761, N. Y. 




A. G. says : I have a small sectional steam 
boiler, made of galvanized sheet Iron 1-16 of an inch 
thick. It is made in the best manner, of goodlroD, 
thoroughly soldered and riveted. How much pressure 
to the square inch will it stand? How large a cylinder 
can I make for my engine, to run 200 revolutions a min- 
ute? How large a safety valve should I have? How 
large a balance wheel should I have? A. The boiler 
will safely sustain a pres8"ure erf' 40 lbs. per square Inch, 
If well built. Calculate the number of square feet of 
heating surface that It contal'ns,and allow 15 square feet 
for a horse power In the engine. You can then propor- 
tion your engine accordingly, by ru'es that we. have 
frequently given In former answers. 

J. B. asks: What is considered a good re- 
suit as the temperature at which the products of com* 
buBtton escape Into the stack? A. With natural draft, 
the gases should leave the boiler with about the tem- 
perature of the steam. Your other questions can only 
be properly answered by a manufacturer. 

T. J. M. asks : 1. Where is the greatest 
pressure on a boiler? If I take a barrel and fill It with 
water, and then put In several pounds of gold in the 
bottom, and attach a pipe to the top of the barrel, and 
runlt up fifteen feet to the bottom of a reservoir full 
of water, where would the greatest pressure he? A. 
On the bottom In each case, that is, If we have the cor- 
rect Idea In regard to the second query. 

M. F. K. asks : Will it take any more pick- 
ets to go over a mountain 35,000 feet high than It will to 
go across the base of the same mountain ? The pickets 
areto be thesame width at each end, and to be perpen- 
dicular over the mountain. A. No. 

W. A. W. asks : 1. How, when, and where 
did the April fool custom originate? A. There are 
many different opinions on this subject, the most com- 
mon one being that It originated from a custom of the 
Hindoos. 2. Can you tell who was the drat black man, 
and where he lived? Was It the climate that mac*e him 
black, or was the color natural ? A. We expect that no 
lellow can find answers to these questions. 

W. J. R. T. asks: 1. Is it known to be true 
that themoon has no Influence upon the tides of our 
globe? A. No. 2. Has It any oh the vegetable king- 
dom, orlnany other respect? A. Not directly. 8. If 
the former Is correct, what then causes the tide In the 
Bay of Fundy to rise to Buch a great htght ? Is the Gulf 
Stream the reason of It, by expansion by heat? A. It Is 
on account of the form of the coast. 4. It would ahorten 
the seaway considerably to certain ports of the Pacific 
Ocean if the Isthmus of Panama were cut through ; why 
has this not yet been done ? A. There are many In favor 
of such action, but, so far, the necessary capital has 
been wanting. 

W. N. J. — Lava in cooling absorbs water. 
The moon has a very attenuated atmosphere. The ten- 
sion of aqueous vapor varies with the temperature. 

C. B.'L. asks: 1. Are aniline colors poison- 
ous in any waj ? A. Aniline Is poisonous, but Us salts 

: generally considered harmless. 2. 1 saw In your pa- 
per a leclpe for keeplngglue soft, by mixing a little ni- 
tric acid with It ; is glue eo made In any way poisonous 
or harmful, when applied to cuts, etc., as described In 
your paper? A. We think not. As to your orher ques- 
tion, we have repeatedly given rules on the subject, 
which must now be familiar to all our readers. 

D. M. M. asks : Can you explain to me the 

principles and workings of the hydraulic jack ? Can I 
construct a small one? A. It works on essentially the 
same principle as the hydraulic press. By addressing 
manufacturers you can obtain Illustrated circulars, ex- 
plaining the construction. You can construct one, if 
you do not employ any of the patented details. 

C. W. W. says : I am constructing a small 
flat bottomed sailing, boat. If I make the stern quite 
square, and perpendicular to the surface of the water, 
that Is, like the end of a drygoods box, will thehelm act, 
or will It be powerless unless a portion of the under part 
of the boat's stern Is cut away? A. For an ordinary 
rudder, you must cut away bo that the water can get at 
it. But If you are very deBlrous of bulldlDg the square 
stern, you can steer with a rudder placed like an oar, 
so aa to act at some distance from the stern. 

E. W. K. says: 1. lam tending three en- 
gines. One Is an 85 horse power, of which the slide valve 
Is beginning to wear. Is this the fault of the engineer, 
or Is It Incident to all engines which are In constant 
use? A. It Is not necessarily the fault of the engineer, 
itmay be due to poor construction. 2. In Bourne's 
" Catechism of the Steam Engine " he says that one cu 
blc foot of steam at a given pressure would just Jndl • 
cate one half the pressure If the space should be doubled. 
There arehere 6 bollersslde by side, three In a set ; each 
has three gages of water. I let the Are go out under 8 
of them, and blow off the steam. The other 8 have 60 
lbs. pressure. I open the connecting valve, allow the 
steam to gain the same pressure in each Bet, and the 
steamgagelndlcatea 48 lbs. In each. Is Bourne right? 
If so, please explain. A. Bourne's rule Is approximate- 
ly correct. As we understand your mode of making the 
experiment, three of the boilers are forming steam all 
the time, having fire In them, and the otherthree also 
make some steam, because the water has a greater tem- 
perature than that due ti a pressure of 48 lbs. per square 
Inch. 3. Comstock's "Philosophy" says that if you 
stand a pork barrel on end, Insert a 2 inch pipe 50 feet 
high, and fill It with water, it would break the barrel. 
He said a X Inch pipe would dolt just as quickly aa a 12 
inch pip*. Is he right? A. Yes. 



H. S. W. says : In your issue of May 
80, G. S. F. asks: Wny does the point of the needle 
of a surveyor's compass at times rise and adhere to 
the glass, and you reply that it Is due to magnetic 
disturbance, and at times to the influence of local at- 
tracting forces. I think you have failed In this Instance 
to point out the true cause of this occasional phenome- 
non. I have known surveyors to be greatly puzzled by 
It. It has happened often in my own experience, and Is 
due to .frlctlonal electr'clty, produced by rubbing the 
handover the glaa«. Itoccursonly in dry, cold wea- 
ther, when there Is little moisture In the air and none on 
the fingers. At snch a time, should the surveyor in the 
woodsflnd any small leaf, piece of a twig, or bark from 
a tree, fall upon his glass near the point of the needle, 
be brushes It away. The friction of his hand developes 
electricity, and he Is surprised to find the needle glued 
fast to the glass, where It will remain for a long time un- 
less he happens to know the cause and the remedy of the 
trouble. The gUss must at once be moistened; and If 
there Is no water at hand, he should spit upon it and 
rub It all around with the finger, whereupon the needle 
will be Instantly relieved. I have often Intentionally 
electrified my glass in this way for the amusement of 
the curious. So far as my experience teaches, this Is the 
only cause of the phenomenon, and G. F. S. or any 
othersurveyorcan prove the correctness of the soln 
tion on any day when the required conditions exist, by- 
actual experiment. 

R. asks : What amount of coal is used in 24 
hours on board the steamships In the New York and Li- 
verpool trade In ordlnnry weather? A. It varies from 
20 to 60 tuns a day according to the size of the vessel 
and the power and construction of the engines. 

Ii. L. M. asks: With what force does a 
weight weighing 50 lbs. strike on falling a distance of 2 
feet? What Is the rule for finding the force that dif- 
ferent weights strike, falling different distances? A. It 
l.i proportional to the moving force or the momentum 
of the weight, which la found by multiplying the weight 
lnpoundsby the velocity in feet per second, and divid- 
ing byS2-2. 

I?, W. B. asks: How are tables of logar- 
ittmi calculated, with 10 as the base of the system ? 
For instance, log. 2=0-301030. By what calculation is the 
decimal 0-301030 obtained? A. Tbe principle by which 
such calculations are made is the development Into a 
series, by means of the binomial theorem. It would oc- 
cupy too much space to give a full explanation In these 
columns. You will find the matter fully explained in 
Law's " Treatise on Logarithms, "Weale's series. 

D. G. asks: Is there any means by which 
gas can be obtained and used for light while the coal Is 
being used for heating purposes? Is It possible to do It ? 
A. Yes. In the manufacture of gas from coal, the coal 
remaining after tbegaahas been extracted (called coke) 
Is used to heat the gas retorts; and the remainder Is 
sold In market as fuel. The gas companies here sell 
largequantltlesof coke. 

E. W. S. says, in reference to the " blowing 
up " question : " If the person lying down doeB not in 
hale all he can, and hold his breath, and the lifters do 
not both Inhale and exhale (no matter If they do work 
together; ltlslmposslole to raise him without straining 
the fingers while lifting: bo It Is not Imagination that 
prevents the lifters f om feeling the weight. If possi- 
ble, please tell me why we can raise a person by 
the above means, and by thosemeans only ? A. Sofar 
as our experience goes, we see no reason to modify our 
previous answer, bellevlne that the principal benefit ol 
the Inflation Is to make all the lifters act together. 

J. F. asks : 1. Does the outside of a belt run 
faster than the Inside? A. Yes. 2. A friend says that. 
when an engine 1b on the up or down center, the piston 
Is not exactly In the middle of the cylinder. I say It 
must be In the middle of the cylinder when it Is on the 
up or down center. Which Is right ? A. Yourfrlend. 
3. Is the Science Record printed every year? A, Yes. 
As to yourenglneand boiler question, you do not Bend 
sufficient data. 

B. B. B. asks : 1. How large a pipe is needed 
to give a full flow of water through twenty % Inch fau- 
cets, from a tank 40 feet above the place supplied, all 
the faucets to be on the one pipe? A. It should have 
an area at least at great as the Bum of tbe areas of the 
separate faucets. 2. Wnat would be the pressure per 
square Inch at bottom of said pipe ? Is there a work on 
this subject that will answer all such questions? A. 
Divide the htght lu feetby2 - 8, which will give, approxi- 
mately, the pressure on the ba-te In pounds per square 
inch. 3. Is there a work that treats on steam piping 
and heating by steam? A. We do not know of any 
workathat will giveyou precisely the information you 
want. We can, however, recommend Trautweln'a "En- 
gineer's Packet Book," and Iredgold'a "Treatise on 
Ventilation and Warming." 

W.H.S.asks: What is a sill level with 
when you use a correct spirit level on It ? A. It is level 
with the horizon, or the line between sea and sky. 

W. T. asks: 1. Is the process of zinco- 
graphy used in America? A. Yes. 2.1s this process 
patented In the United States ? A. No. 

J. W. asks : Can a true cylinder be bored 

with a boring bar (not having a sliding head) on a slide 
lathe, said cylinder being bolted to the carriage and fed 
by It, when tbe boring bar is not in line with the lathe 
shears? I contend that It can be done only when the 
barand shears are parallel. If bored wbenthebarls 
not In line, the cylinder may be straight but cannot be 
round. A. A cylinder bored by a bar out of true with 
the lathe shears will be true whether the cylinder feeds 
to the bar head or not. tbe only result of the bar being 
out of true is that the cylinder will be thinner at oppo- 
site ends on opposite sides; the bore will not be true 
with the outside of the cylinder but true of Itself, ne- 
vertheless. 

H. W. S. says : We have a boiler carrying 
110 lbs. steam. If we put In another boiler of similar 
size, connected, would 55 lbB. pressure on each boiler do 
the same amount of work? If so, how would you cal- 
culate the horse power of an engine under such cir- 
cumstances? A. It would not, under ordinary circum- 
stances, with the same enelne. We have frequently 
given rules for calculating the horse power of an en- 
gine. 

R. Z. J . asks : W hat kinds of lenses are used 
In a wonder camera.what Is their size, and how many are 
there of them? What are their focal distances, and 
bow must they be set In the tube ? A. Any double con- 
vex lene wllldo. Its size, focal distance, etc., depend 
upon the desired magnitude of the plot uie to be thrown 
upon tbe screen. How It Is fixed In the tube can be 
seen by Inspecting any photographer's camera. The 
wondercamera is now sold by opticians and in many 
toy stores, and can be purchased atprlces ranglngfrom 
IS to 110. 



A. V>. C. says : I am unable to understand 

the working of the parallel motion Illui trated In your 
uumberof June 13, and I beg you to explain further. 
On making a rough model of about the proportion of 
the engraving, I find that, as D A is about three times 
the length of D B, B can never arrive at A, as men- 
tioned in your remarks, ana that B can only perform 
about 16 of a circle about J. There Is evidently some- 
thing about It which 1 do not understand. Will you 
explain in your answers to correspondents bow Bean 
revolve about the center, F, without, becoming discon- 
nected from D and E ? A. The circles weie drawn for 
the Bake of the explanatien, and not to indicate that B 
made a complete revolution. That a circle can be 
changed Into a straight line is manifestly impossible 
withthe device. Its object is simply to do perfectly 
that which Watt's and other like mechanism dots Im- 
perfectly, that Is. to convert curvilinear motion into 
rectilinear motion with mathematical exactness. 

S. R. asks: 1. What is the new parallel 
motion used for? A. For changing curvilinear into 
rectilinear motion, or vice versa. In any machine, suita- 
ble modifications being made in Its form to Bult van lug 
circumstances. 2 I3 the walking beam still u?ed on 
steamboats? A. Yes. 3. How Is thepirallel motion 
<>f theplston transmitted to the beam'' A. There are 
various plans. See Bourne's " Handbook of the Steam 
Engine," or anyother standard work on the same sub- 
ject. 

E. W. B. asks: How shall I make a sand 
wheel for wood? What kind of sand shall I use, und 
bow shall I fasten It on? A. Make an ordinary wood 
wheel in sections ; faBten leather round its periphery, 
then coatlt with glu* (about a foot ata time),and cover 
It with sifted white sand (sea sand will doj while the 
glue Is hot, pressing the glue on with a piece of hoard. 
The leather may be recoa ted as often an necessary. 

G. C. U. asks: 1. If the equatorial diame- 
ter of the earth Is 25 miles more than the polar diame- 
ter, why la It that the Mississippi runs toward the equa- 
tor? A. Because the source is further from the center 
of the earth's gravity than the mouth. 2. Wh-it Is used 
to petrify human bodies? A. Seep. 22, vol. 29. 3. Can 
yougive me a recipe for sticking paper together ? A. 
Use a stiff mucilage ol gum tragacanth. 4. Who found 
ed the order of Free-masonry, and In what year? A. 
The origin of the order Is tooanclent to be definitely 
known. 

L. B. — This cone pendulum is a heavy ball 
and rod, suspended from a tripod of brass tubes by four 
bltsofwatchBp ring, of which two are at right angles 
to the others; so that tbe ballmayswlngln a circle. The 
clock has a brake wheel, which fs controlled by an elec- 
tromagnet, so that the pendulum must rotate once in 
two Beconds. 

W.F. M. says: 1. I am constructing a small 
engine with a cylinder 2 Inches In diameter x2^ inches 
strokp, Intending Itto run at about 1"5 revolu'iuns per 
minute under a pressure of 5 lbs. per square Inch. Of 
what size and weight should the fly whcelbe? Areports 
% x % Inch too large for such an engine? A. It will be 
sufficient to make It of such a size that itseemstobe 
well proportioned to the rest of the machine. The 
steam pressure and size of ports will probably answer 
very well. 2. Is the L) valve used In louomorivee ? A. 
No 3. Can a perfect cut-oft' be obtained at any point 
of the strobe where the D valve Is used In connection 
with link motion, by having a cut-ofl K-ver? A. No. 1. 
Would you have given a different answer to my previ- 
ous questions, concerning p team engine ecc en trice, had 
1 84 Id "being link motion engines In both cases ? A. No. 

W. H. B. asks: To what depth should I sink 
an artesian well after coming to water, so that the wa- 
ter will flow outatlhetop? If [strike water at 40 feet 
and ha ve8feet of waterin the well, howdeep should ihe 
wrll be ? A . No general rule can be given on the sub- 
ject. It Is usually necessary to sink an arteBlan well to 
a considerable depth . 

G. J. L. says: I am building a email steam 
n>e engine. I have the working part done, and It works 
smoothly and fast until water Is turned on to the pump, 
then It draws the water until the water cylinder Is full, 
and then stops. This trial was with a block tin boiler, 
6x14 inches, over a charcoal furnace. TheBteam and wa- 
ter cylinders are both tbe same size, being- \X inches bore 
and \% Inches stroke; both have slide valves alike ; It is 
upright, about 9 Inches high, turnln? a balance wheel 
4 Inches In diameter. The Bteam cyl Oder is at the top. 
Is It possible forme to get it t n t,ti ow water at all 
with both cyllndersof the same s ,e If po, by what 
means? Couldltbe run well with averyhtgh head of 
*team? What pressure of steam would run it ? Would 
a boiler and furnace combined, 14 lccnes high and 8 
inches In diameter, do? The furnace takes up 7 of 14 
Inches, leaving the boiler 7x8 Inches, with 12 one Inch 
flues. The total heating surfa ttof" the boiler (not in- 
cluding the top, which would have considerable heat 
on It, on account of all the heat and smoke collecting 
there to get to the smoke stack) would be 2 square feet. 
This Is the largest size of boiler I can put to It. A. We 
suspect that the trouble arises from Improper adjust- 
ment of the water valve. The present boiler Is very 
small, and so Is the one that you propose. Still, you 
ought to throw some water. 

F. J. says: I wish to suggest a change of 
manufacture of low pressure engines Pats a stream 
of water from the tender on the cylinder from which 
the steam lstransferred to the condenser. This will di- 
minish resistance, and the steam will becondensed with 
less water, which has to re pumped against the atmo- 
sperlc pressure. Horizontal cylinders would not te un 
equally heated. and the heat of tbe outside of cylinder 
would be disposed of. The cylinder would not con- 
tract. The heat or the piston would radiate, diminish- 
ing a liability to cleave to the cylinder and reducing 
friction. A. This would be going back to old practice. 
It Is desirable to prevent, as much as possible, all con- 
densation of thesteam while In the cylinder. 

M. D. says : I have a vat of 300 gallons of 
liquid which*! wieh to keep below 70° Pah. Having a 
cistern 6 feet square with 3 feet of water, I propose to 
bulldavatof 150 gallons capacity, running a pipe from 
tbe vat into tht cistern, using between 200 aod 3CC feet 
of % pipe for cooler, running ti.e water fr^m the 150 
gallons vat through the pipe, back in under the 300 gal- 
lon vat. I can fix a pump to raise this 150 gallons of wa- 
ter, and run.lt through the pipes, using 2.C0O foot lbs. to 
furnish a continuous stream. 2. We think that this 
proposed arrangement will answer very well. 

J. A. S. asks : What is the bpst process for 
bending timber? I have a steam cheet which I use, but 
cannot accomplish a satisfactory iob. I of tvn see the 
mostfraglle wood which has been bent without the 
least crack. I have reference to fork handles, shovel 
handles, wagon tongues, etc. A. It Is done by securing 
the piece to be bent to a template, and bf Ddlrp it little 
by little, aftersuccesstvesteamlngs, If necessary. 
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D. S. H asks : 1. What fraction of a horse 
power will an average man exert by working a treadle ? 
A. About one seventh. 2. In the description of the new 
domestic steam engine, p. 386, last volume, it is said : 
The botler contains water enough to lurnlsh some 42 
foot pounds for 4 or 5 hours. Does this mean isVuo of a 
horsepower? A. Yes. 3. What Is the best appliance 
to prevent belts Bllpplng on a wooden pu'ley? A. To 
make the face of the pulley as smooth as possible. 

F. M. says: A friend of mine, in speaking 
of cosmlcal systems, describes them as machines niov- 
lng without friction according to the laws ofmechanl- 
cul equilibrium, every pait being physically connected 
with ihe rest. Tbat, for instance, two bodies would 
form a couple, each moving with a force in the inverse 
ratio of mass and distance round their common center 
of gravity. Whereas, In our solar system, there are 
many bodies, ihe moving ferce of each is one of a 
couple, the other being the mass of the primary on the 
opposite side of the center of gravity ; there being, 
however, a common center for the system as a whole. 
Is this a correct representation? A. Yes, substantially. 

J. W. C. asks : How can I stick the bottom 
of a gUsB goblet to the bottom of a glass globe so th at 
the goblet will make a standard for the globe, and the 
joint be waterproof ? A. Use some of the cements sold 
at the drug stores for cementing glass. 

J. O. W. asks : Can salt be used more than 
once In making ice cream, or does contact with the Ice 
chemically ihangR it Into a different article from chlor- 
ide of sodium? A. It Is note banged. The Halt could be 
recovered by evaporation and used again. 

J, D. L. asks : With Mr. Ericsson's floating 
ball, if a great mountain could be bUddeuly placed by 
theslde of it, would it not draw the ball over to that 
side of the cup next to the mountain ? A. We think so. 

F. M. F. asks : 1. Can you give me a recipe 
that will preserve a minnow, so that It wlllbe flexible, 
to be used fcrbait? A. Try dipping It Into glycerin. 
2. Will mineral water keep If carefully sealed? A. Yes. 

L. M. asks : Is there a material, a good non- 

conduc'or of heat, tbat Is suitable for covering glass 
blowers' tools ? A. Porcelain Is used for purposes sim- 
ilar to that men ttooed. 

J. E. L. asks: 1. What will be the best 

method for reflnteg solder? A. Re-melting. 2. "What 
is a recipe for gas fitters' cement, such as is ueed on Iron 
pipe ? A . 4 parts black resin, 2 parts brick dust. 

B. W. S. asks : 1. Is the atmosphere heavier 
orlighteT on a cloudy .damp day? A. The Utter. H.Wby 
is It that smoke arises so much more slowly on a damp 
day ? A Because the weight of the column of air 
which issues from the chimney and conralcs the smoke 
is equal to or greater than the weight of an equal bulk 
of ttie surrounding atmosphere. 

M. E. W. asks : Does the increase of the 
thickness of Ice, when freezing, occur on the upper or 
lower side of the ice ? A. On the lower side. 

J. A. H. says: An almost insuperable ob- 
jection to the use, In Southern waters, of steam barges 
by parties for their private use °nd pleasure Is the re- 
quiring, by government officials, of the employment of 
licensedengi eers and pilots. Is there such a law ? If 
so, whydoeslt not apply equally to New York as to 
Georgia and Florida? A. If the boat la used by the 
owner aloop, It Is not necessary to employ a lie en led 
engineer. But If passengers are carried, or the boat Is 
let to other parties, tne case comes under the United 
States law. 

F. H. A. asks : How is the gilding put on 
speller trimmings for gasflxtuies? A. With tin sol- 
der, All all the holes and defects, and scour the piece by 
passing for a few seconds in a boiling solution of 100 
parts water with 5 or 6 caustic soda, and rinse In fresh 
water. Then steep lor half a minute In a pickle of 1 
part sulphuric acid In 10 water, and rinse with boiling 
water. Then put in a cold or warm electro-bath of cop- 
per or brans un*ll it Is covered with a metallic coating, 
whicn will be the work of a few moments. If the de- 
posit Is black and dull, scratch-brush it, and dip again 
Into the bath. 

H. J. F. asks : Can you give me a recipe 
for removing medicine stains from white linen without 
injuring tt? A. When we know the character of the 
medlcltie, a recipe can be given for removing the stain 
which It makes, but no geceral recipe can be given for 
removing all medicine stains. 

H. A. B. asks: How can I soften finished 
machine work without discoloring or spoiling the pol- 
ish? A. Place the finished work in a box made airtight 
with clay, and puck arouod the work shavings and turn- 
ings of the ei me metal as the work Itself; let the box be 
kept In a furnace sufficient time to heat the work to a 
dull red, when tbe furnace fire may be allowed to go 
out, and hence the box to cool gradually ; or otherwise, 
take the box from the furnace and cover it with ashes, 
lime or sand, so as to cool gradually, and your finished 
work will be softened without losing Its finish. 

F. C. B. asks : 1. How large should the 
core of an induction or Raumkorfl coil be to produce 
the best eflect ? The coll Is to be Slnchesln diameter. 
A. See p. 379. vol. 30. 2. What Is a commutator? A. 
A commutator serves to break contact or send the cur- 
rent In either direction. 3. How long a spark should a 
coll 3 inches In diameter and 6 inches long give? A. 
This depends upon the s'ze and quality of wire used, 
also upon the construction of the coll. 

A. asks : Please give me a method of mix- 
ing walnut graining color In 011,80 as to allow pencil- 
ing In Imitation of the growth. Icannet get the white 
shade behind the penciling. A. Grounds for graining 
are made of white lead colored to suit the special pur- 
pose. 

T. A. P. aBks : How can I bronze tin or any 
white metal? A. Try the following : Take 1 pint strong 
vinegar, 1 oz. sal ammoniac, % oz. alum, % oz arsenic; 
dissolve the three last In the vinegar, and the compound 
is fltfor use. 

H. W. D. asks : What is good for a pain in 
the lower part of the back? I have a friend who has 
been afflicted with a pain In the lower part of the spine 
for about eight years. Would Dot electricity, applied 
by a good operator, be good? The spinal marrow and 
nerves appear to be aflected. Would not electricity 
tend to Irritate and excite the nerves? A. Electricity 
under tbe direction of a physician skilled in these mat- 
ters, is frequently applied wlih benefit In such cases. 

J. S. asks: How can I bend glass tubing? 
A. By beatlog the tube, slowly revolving It at the same 
time, In the flame of an ordinary gas burner. It should 
be held In the same direction as and not across the 
flame. When it softens take It out, and bend very gent- 
ly. Repeat until the proper curvature Is obtained. 
This method gives a beautiful curve. When cold, wipe 
ofl the soot. 



0. A. Jr. saya : Several of my neighbors 
own a spring of water together. Said spring Is some 
10 leet higher than my outlet. The main pipe runs up 
and into the reservoir in my kitchen, and makes a turn 
out and downward and goes on to my neighbors below. 
In thebendlntbeplpea small hole is made from which 
I receive my share of water. In order to have the wa- 
ter run out of the hole, I put In a straight compression 
cock, In the pipe leading from the tub : and closing said 
cock would back up tbe water and make It run as I de- 
sired for a few days, then sediments of some kind would 
collect and partially stop up the hole In the cock ; then 
I would get more than my share of water. The water 
In the spring Is clear, and there Is a good copper strain 
er at the spring. Can I make a filter of some kind to 
put in at the sprlng.whlch would be better than a strain- 
er, to prevent foreign matter In tbe pipe ? A. Probably 
you can overcome the difficulty by using a valve which 
will give the full opening of the pipe. 

T. M. J. asks : 1. Water is composed of 8 
parts oxygen and 1 part hydrogen gas. Can these gases 
be separated ? A. Yes, by the galvanic current. 2. Are 
ginger drinks Injurious to the health? A. No, if not 
taken Immoderately. 

G. B. S. asks : In your answer to L. E. R., 
for a polish for walnut, you say: "Melt 3 or 4 pieces 
sandarac of the size of a walnut, and add 1 pint boiled 
oil and 1 drain Venice turpentine," etc. You must use 
something else besides sandarac, as it will not melt in 
oil. You can dissolve It in alcohol or turpentine, but 
It will all curdle up as soon as It Is mixed with the oil. 
A. Melt your gum separately, and then mix with boil- 
ing hot oil. 

P. S. asks: 1. Will it do to run lightning 
rods Into a cistern of water out bide a house? Would 11 
Injure the wallB of t"he cistern ? A. The walls of your 
cistern would probablyremain intact until the lightning 
struck. 2. Will It do to bave 4 points of lightning rods 
all drawn together and down one rod to the cistern ? 
A. There would be nothing gained by multiplying the 
points In the way you speak of. The safety of these 
rodsconslsts mainly In their stoutness. 

P. says: I have a piece of machinery with 
polished Iron shafts. It stands in a damp place* What 
varnish will eflectually prevent rust, without Injuring 
the polished surface ? A. It will be your best plan to 
buy some transparent varnish from a manufacturer. 

P. V. J. asks : 1. In working a telegraph 
the keys and receivers of which are K of a mile apart 
do I need an Intensity or a quantity battery, and bow, 
Is each made with a Bunsen battery ? A. Connect your 
zmc of one cell with your copper or platinum of the 
second cell. 2. In what proportion should 1 mix sul- 
phuric acid and water for a Grove battery? A. About 
seven ol water to one of acid. 

D. H. H. asks : 1. Is the black lead known 
as German lead (not plumbago) found anywhere else 
than In Germany (Bohemia)? A. Yes, in many places 
in this country. 2.1s It supposed to exist In sufficient 
quantity to supply the large demand for It for foundry 
facing, polish, etc. ? A. Yes, In sufficient quantities to 
last many years. 

F. E, W. says: Some time ago I noticed 
among queries the question : What wlllremove Indian 
Inkmaiks? Your answer was t Ithlnk, tbatyouknew 
of nothing. I have just come across the following: 
Rub well with a salve o f pure acetic acid and lard, then 
with a solution of potash, and Anally with hydrochloric 
acid. Sometimes these marks may be obliterated by 
blistering the skin and keeping the blister open for a 
while. When the new skin grows the marks will have 
disappeared. A. These remedies are a good deal worse 
than the Indian Ink stains. They amount to an abso- 
lute removal of the skin. 

R. F. L. asks : 1. What preparation can I 
apply to large wooden friction wheels to prevent silver- 
ing up on the face ? A. There Is no effective method of 
preventing the silvering of large wooden friction 
wheels. 2. What kind of paper is used for small fric- 
tion wheels, and howls ft used ? Is It clamped between 
flanges, with or without glue, or Is it put on In layers 
with glue ? A. Paper friction wheels are of thick brown 
paper, put together In layers without glue, under hy- 
draulic pressure. 

F.H. L. asks : Will you give me a rule for 
computing the length of a pendulum rod lor any clock 
In any part of the world, as clocks require longer or 
shorter rods according to locality? A. We suppose you 
refer to the length of the seconds pendulum. Itslength 
in feet = 8-26058-0-008818xthe cosine of twice the lati- 
tude of the place. Having found the length of the sec 
onds pendulum, that of any other can readily be calcu- 
lated by observing that the vibrations made by two pen- 
dulums, in a given time, are Inversely as the square 
roots of their lengths. 

S. R. L. asks : What sized boiler shall I use 
for an engine 3^ x 2H Inches ? What should be the 
weight and size of the fly wheel? A. Calculate the 
probablepower from the proposed speed and pressure, 
and allow from 15 to 20 square feet of heating surface 
per horse power. Make a flywheel from 12 to 15 Inches 
In diameter, weighing from 50 to 60 lbs. 

F. H. asks : I am using a powder, for weld- 
ing steel rails into frogs, whicn I believe Is composed of 
caustic soda and borax. What does ciustic soda add to 
the welding properties of the powder? It 1b very bad 
for the health of those using It ; and If you could Inform 
me of some flux that I could use for welding steel rails 
at a very high heat, to keep them from cracking, 1 would 
be thankful. A. There are several patent compounds 
In the market, but we know very little in regard to their 
merits. If you Insert a notice In our "Business and 
Personal" column, you will probably hear from tbe 
manufacturers. 

A. A. W. says : I am running a pair of 18 
Inch engines ; they both exhaust into one pipe. Would 
there be any difference In power If each engine had a 
separate exhaust, and does not the exhaust of one engine 
throw a back pressure on the other? A. It depends a great 
deal upon the size and arrangement of pipe. If proper- 
ly proportioned, one pipe will answer as well as two. 
As to your query on water pipes, you do not send suffi- 
cient details. 

G.A.N, asks: Will a boiler lOf inches di- 
ameter x 26 Inches high, with 26 one Inch tubes 12 inches 
long, made of 3 6 iron with fluesheetsX Inch thick, be 
of sufficient capacity to drive an engine of 2 Inches bore 
x 7 Inches Btroke? What pressure would such a boiler 
carry with safety ? A. The boiler is rather small. 

W. H. S. says : In an argument on cannons, 
an Englishman asserted tbat the largest guns In tLe 
world were made In England. This the American would 
not admit, saying that the 20 Inch guns at the Ripraps or 
Fortress Monroe, were tbe heaviest. A. We believe that 
some 20lnch guns, the largest of which we have heard, 
have been made In Europe. 



G. F. T. & Co. ask : Please give us the best 
manner of cleaning gilt frames. A. Use a sponge 
moistened with urine or oil of turpentine. 

E. W. eays that W. E. M. can bleach tallow 
without injuring It, as follows : Heat the tallow to 1<J0°, 
keep It hot at least 50 minutes, then dash water into It, 
and stew the water and tallow for a few moments. If 
correctly done, the tallow will be In small lumps like 
shot, or butter when ft first comes In the churn. Skim 
the tallow and melt It again, remove all the water and 
stir the tallow while cooling ; this makes good tallow 
for some purposes. 1 do not know much about an en- 
gine cylinder; but for launching a ship, the tallow must 
be freshly rendered beef tallow . Five per cent of mut- 
ton tallow will spoil launching tallow. Mutton tallow 
will not slip like beef tallow. Tallow can be heated 
until It will scorch a feather without apparently Injur- 
ing It ; butlt will not slip after that, but wllldry like 
linseed oil. For friction, use beef tallow rendered be- 
fore decay commences, with but little boiling ; for belte 
and the like, mutton tallow Is best. For paint or ma- 
king a bard surface, superheated tallow Is best, because 
It will not slip. 

J. H. J. says, on the subject of draining a 
cellar, p. 379, vol. 30: My cellar Is sunk In clay ground, 
and after heavy rains would be flooded with water com- 
ing In below tbe wall. In such a case the cellar wall 
should be built on a trench filled with broken stone, 
with a tile or a broken stone drain to an adjoining low 
ground. My walls not havlngbeen so built, I proceed- 
ed thus : I made a slight trench at the Inner foot of the 
outer wall, so as to catch the drainage, which was all 
brought to the front and carried under the wall. I then 
made an outside drain, five feet deeptoone foot deep, 
in which I laid a brick drain (brick on edge covered 
with cross brick) and refilled tbe trench. This was 35 
yearsago. Occasionally I am told that water 1b stand- 
ing In the cellar floor. By way of Instruction, I take my 
Informant to the outfall of the covered drain aod, with 
my cane, remove a few leaves which had gathered upon 
the opening, and forthwith a bright stream of water 
would flow out. At the same time when I made these 
drains, I dug a well In one of my cellars to the grave) 
bed below (12 feet) walled It with bricks and covered it 
securely. Into this well are made drains, 10x12 Inches, 
filled with broken stone and covered with earth, whtch 
keep every apartment dry. I have no need of cement 
and prefer the dry clay. Beds of solid clay have drain- 
age seams In them, which would not be suspected. 
Many years ago I purchased a lot adjoining my own 
grounds; this lot hid on It a small brick house, under 
which was a cellarso frequently fllUd with water that 
the family occupying the house used the cellar as a cis- 
tern. Within my own grounds I made a large cave, 
covered with logs and earth, for storing vegetables In 
winter. At times the bottom of the cdve would be al- 
most filled with Inflowing water. To remedy this, I dug 
and walled a well In one corner of the cave down to the 
gravel. The remedy was complete, and after that the 
cellar spoken of, distant sixty leet from the well, was 
dralnedand dry. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined with the results stated : 

W. S. V.— No. 28 does not contain tellurium. It con- 
tains silver, copper, arsenic, and antimony, and the 
green color is due to the second and fourth of these 
substances. No. 26 la a variety of the rare mineral or* 
thlte, having a specific gravity of 3*74. No. 27 Is a vari- 
ety of serpentine of unusual hardness and high specific 
gravity (2*74), and is probably to be referred near the 
variety bowenlte; No. 29 is prehnlte.— P. S.— No. lis 
amphlbole. No. 2 is ferruginous Band rock. No. 3 is 
quartz. No. 4 Is quartzlte with yellow ocher. No. 51b 
minute rock crystals on bluish quartz. No. 6 Is pe icock 
ooal. No. 1 Is magnetite Imbedded In quartz. No. 8 it 
magnetic oxide of iron.— D. B.— An analysis of the clay 
hhows silica, silicate of alumina, and lime (very small 
quantity). It will not burn to a stone when kept at 
white heat for 10 minutes. What was done to it to 
make It burn to a stone ? 

S. C. H says : I have a drawing in Indian 
Ink on tracing cloth. I wish to mount it by pasting on 
a paper background, and then varnish the surface. What 
kind of paste and varnish should be used?— W. C. says: 
In your last Issue E. H. R. asked : In the driving wheel 
of a locomotive, where does natural philosophy place 
the fulcrum, the power, and the weight, respectively ? 
I think that the axle bearings are the fulcra, the press- 
ure of steam In the cylinder the power, and the locomo- 
tive tbe weight. [This general Idea la correct, but some 
modifications are required. Perhaps one of our read- 
ers will point them out.— Eds.]— J. A. asks: What Is tht 
modus operandi of putting on the seed bag on well tub- 
ing to stop water In rock boring? The bore of tbe pres 
ent bole Is 5)£ Inches diameter and £00 feet deep ; we are 
going to bote 500 feet more of 2>£ inches diameter.— W. 
Z. asks ; Can you give me a formula for a jet black sten 
ell ink that will not rub off whenhandled or exposed tc 
the weather ?— F. W. M. asks: How can I stain bamboo 
and rattan a black color?— M. J. S. asks : How can liik 
ribbons for hand stamps be saturated with inks of dif- 
ferent colors, and how are the inks prepared ?— R. S 
asks : How can I take the moldlness out of hams? What 
wlllpreventaham from molding without injuring Its 
taste ?— W. H. G. asks : What will protect gold Jewelry 
from the stain caused by beat of the blaze while solder- 
ing ? Tbe trouble with borax is that It runs tbe solder 
in the wrong place.— J. S. W. says: We all know that, 
when a fresh green board or plank Is first exposed to 
the air, It will shrink from its original size. Now If a 
hole be drilled In the middle of It, say of an Inch in di- 
ameter, will the hole remain of the same size ? Will It 
shrink longitudinally or transversely with the shape of 
the plank, or both ?— W . F. W. asks : How can I glazt 
earthenware jugs, also the snuff Jars used In tobacco 
stores ?—0. P. B. asks : How can I paint an outside door 
bo as to prevent Its blistering, cracking, and peeling ? 



COMMUNICATIONS RECEIVED. 
The Editor of the Scientific American 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects : 

On Railway Earthwork. By J. B. 
On the American Log. By S. B. 
On Cobalt and Nickel. By G. W. B. 
On Raiding Ants. By J. S. D. 
Also enquiries and answers from the follow- 
ing: 

C. W.—W. N. W.— H. W. D.— F. W.— F. H. D.— G. T. 
B. S.-G. 8. R.— ,T. H. W.-R; A. 



Correspondents whose Inquiries fall to appear should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. The 
address of the writer should always be given. 

Several correspondents request us to publish replies 
to their enquiries about the patentability of their in- 
ventions, etc. Such enquiries will only be answered by 
letter, and the parties should give their addresses. 

Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to be had, 
also those having goods for sale, or who want to find 
partners, should send with their communications an 
amount sufficient to cover tbe cost of publication under 
the head of " Business and Personal," which Is specially 
devoted to such enquiries. 

[OFFICIAL.! 

Index of Inventions 

FOR WHICH 

Letters Patent of the United States 

WERE GRANTED IN THE WEEK ENDING 

June 9, 1874, 

AND BACH BEARING THAT DATE. 
[Thoee marked (r) are reissued patents, ] 



Air compressor or blower. L. Chase 151,753 

Anchor, P. T. Wells 151,915 

Animals, marking, Morgan ft Decker 151,711 

Auger, hollow, .1. Benliam 151,828 

Awning, street car, J. T. Craw 151,855 

Bag holder, J. Benson 151,679 

Bag holder. B. B. Downs 1S1.SCS 

Baggage seal.F W. Brooks 15! .7)9 

Baletle.G. B.Ford 151,770 

Bale tie, cot tou, G. Brodle 151 831 

Basket cover, R. H. Wheeler 151,944 

Basket, wire, J. Horrocks 151,780 

Bedstead, cabinet, C. A. Mendum 151,791 

Belt tightener, s. E. Jewett 151,705 

Boat, life, F.J. Frackell 151,767 

Bolt, seal, C. F. Dodge 151.859 

Boiler, eestlonal steam, H. B. Smith 151,7^5 

Boiler, steam, C. H. Haswell 151,777 

Boiler, wash, H. Calkins 151,838 

Boiler, feed water heater, Whitney & Hale 151,116 

Boot heels, burnishing, C. J. Addy 151,819 

Boot heels, etc., trimming, L. Graf 151.872 

Boot shanks, etc., forming, li. C. Sjurtlleff 151,925 

Boot tree, J.Howe 151,701 

Boot tree lock, J. Howe 151,700 

Bottle, glass, T. P. Spencer 151.C02 

Box and can machine, D. J. Stuart 151.935 

Breakwater, floating, A. Dean 151,858 

Brldg» gate, draw, F. Baler 151,741 

Bridle olt dies, Clapp ft Van Patten 151,754, 151,755 

Bridle snap, J. Kennedy 151,782 

Brine Into meat, Injecting, Fox & Edwards 151.691 

Btonzlng machine, K. P. & L.Resteln 151,918 

Brooch, H A. Church 151.844 

Burner, <• indie, G. Holllster 151.C98 

Burner, lamp, A. Combs ... 151 850 

Butter worker, J. C. Rorlck 151,917 

Calipers, .1 . W. Barsantee 151,82, 

Can faucet, oil, F Spinning 151,803 

Can, milk, D. Mlnlch 151,70!! 

Can, oil, S. W.Valentine 151, 8i 1 

Can opener, Hockensmtth ft Weaning i5i,87a 

3ar awning, street, J. T. Craw 151.S55 

Car brake. -I. A. Collins , . lril, c 4g 

Car brake, railroad, C. Scoubersky 151717 

Car brake pipe coupling, E. W. King 151,885 

Car coupling, C. H. Babcock 151.831 

Carconpllng.G. W. Clark 151,815 

Car coupling. W. D. Condon 151,851 

Carcouplleg, M. Kurtzeman 151,890 

Car couplln*. L. Schmld 151,919 

Car coupling. J. singer 15V.24 

Car spring, K. S. Manning 15l|?K6 

Car spring, railway, A. D. Fox 151,771 

Oar starter, J. Clark 151,684 

Car starter, A. E. Hotchklss 151 699 

Car wheel, J. Pearson 151 uns 

Carbureting itr and gas, G. E. McFaddln 151,896 

Carding machine, feed, W. Carlisle 151,840 

Carpet stretcher, H. W. Corjiell 151.852 

Carpet sweeper, J. W. Fisher 151,866 

Carriage curtain fastening, J. E. Ely 151865 

Carriage curtain fastening, A. T. Klce 151,914 

Carriage window frame, F. A. Xelder 151.904 

Chain links, making, A. M.ft B. F. George 151,77.1 

Chair, foldlnr. E. Tucker 151,939 

Chair, opera W. A. Slaymaker 151,926 

Cheese mill. L. P. Smith 151 937 

Chimney top, W. H. Connor 151,759 

Churn, E. W. Kitchen 151.887 

Churn, M. S11I Ivan 1 1936 

Clamp, Brltton ft Thayer 151,680 

Clamp, Joiner's. E. H. Peck 151,909 

Clothes wringer, Wltzll ft Hawkins 151947 

Coal, etc., unloading, J. Foreman 151^868 

Compasses, dumb, W.9. Crondace 151856 

Composition, waterproofing, M. Brylawskl 151834 

Compound, leather sizing, H. D. Bageau 151.822 

Cooklugapparatus, B. Giles 151,871 

Cooler, milk, Bunnell & Brown 151,751 

Cotton stalk*, pulling, J. Sampson 151.800 

Cow fetter, H.J. Sadler 15|,9'8 

Crane, hydraulic hoisting, J. L. Pennock .151.910 

Cultivator, H. Cargo 151839 

Cultivator, J., D. W., ft W. J. McGee 15l.789 

Cultivator, W. M. Watson 151,713 

Currycomb, L. Draper 151,764 

Cutter, sausrge meal, J Knopp 151,783 

Cutter, vegetable, W, Klmmel 151.884 

Digger, potato, J. C. Hewitt 151,778 

Door spring, Sherman ft Smith 151,722 

Dovetailing machine, W. *'. Moody 151,710 

Drawers, E. Weil 151,814 

Drawing and spinning top roll, J. T. Harris. 151,697 

Drill chuck, G. Odholm 151,714 

Drilling machine, metal, F. E. Reed 151,912 

Drum, T. Rawson .'. 151,797 

Dyeing cotton yarn, R. & J. Garsed 151,694 

Egg beater, W. O . Crocker 151 ,761 

Egg beater and mixer, J. F.Landls 151,784 

Eggcarrler, W. O. Strong 15 ,»84 

Electroplating, apparatus f or, LoTeJoy et al 151,892 

Engine governor stop, T.Warren 151940 

Engine balanced slide valve, O. H. Castle 151,842 

Excelsior machine, D. S. Bailey 151,742 

Eyelet Betting machine, A. B.Edmands 151,864 

Fan, automatic, T. Freshour 151,869 

Fertilizer distributer, J. Sensenlg 151,720 

Fertilizers from night soil, G. E. Noyea 151,(05 

Fire arm, revolving, O. Jones 151,882 
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Fire klndler, Long & Coates 151,707 

Flax hickllng and combing, J. C. Todd 151,938 

Fleece from » card, dividing, E. Bede 151,678 

Floor, flreproor, A. Beckwlth 151,826 

Flou bolt, J T. Ferttg 151,769 

Food, preserving, J. P.Scbmltz 151,920 

Fruit dryer. E. Bradneld 151,889 

Fruit Jar. C.G.Imlay 151,702 

Furnace for reducing lead ores, E. Bassett 151,677 

Furnace for roasting ores, P. J. Mitchell 151,900 

Furoace, hot air, J.V. Matblvet 151.R94 

Furniture, Bchool, J. V. Meigs 151,898 

Gas, wafer, W. F. Browne 151838 

Gas, hydrocarbon, G. Olney 151,906 

Gas pipe soldering iroo. T. R.Gannon 151,772 

Gas regulator, vutcanlzer, G. M.Hopkins 151.779 

Gaseous liquids, cork for, T. W. Murray 151, 71S 

Gate automatic, J. W.Clark 151,756 

Gate, farm, M. Wllley 151,736 

Grate and hearrh, fire place, F. Stlth 151,726 

Grate bar, J. B. Larkln 151,706 

Grates, etc., fender for, J. E. Turblvllle 151,810 

Grinding aDd polishing wheel, I. Butterfleld 151,837 

Hammer, claw.C. Parker 151,907 

Hand rubber, J.A.Cornell 151.E53 

Harness, breast collar for, G. P. Cole 151.758 

Harness, spreader for double, W. Truax 151,809 

Harvester, N.W. Coon 151.760 

Harvester, potato, F. M. & W. Bush 151,835 

Harvester rake, K. H. Clinton 151,816 

Harvester rake, P. J. & M. M. Ley 151,891 

Haichway, »ell-clcslug, J. W. Meaker 151,7W 

Hay tedder, J. Taylor 151,805 

Heel seams, rubbing, D. B. Tlbbetts 151,731 

Hemmer, Terry & Waterbury 151,807 

Hinge, blind, B. D. Washburn 151,912 

Hoisting grapple, Merrill* K'nsey 15. .792 

Hose nozzle W.J. Baldwin 151,823 

Hose pipe nozz.e, S. C. Wentworth 151,735 

Ice, apparatus for gatherlog, T. Coss 151,685 

Ice cutler, C. Finger 151,692 

Ivory, ornamenting articles of, O. Rnlpfer 151,888 

Kiln, lumber drylDg.H. E. Wells 151,734 

Knit fabric, Piatt & Stanbery 151,715 

Kntttlog machine. Piatt & Stanbery 151 ,7 16 

Ladder, step, J. D. Wlnslow 151.946 

Lamp, J. II. Irwin 151,703 

Lamp extinguisher, L. Sel'lDg 151.921 

Lamp estlDgutsher, E. Waterman 151,943 

La^d, cooling, A.M. Warthman.Jr 151.941 

La'h bund Ing machine, G. Ii. Shepardson 151,924 

Lathe, B. B.& A. J ocalngton 151,794 

Link, R. C. Schenck, Jr 151,718 

Lock, J. Collins - 151,819 

Lock, combination, A E. Gardner 151,870 

Locks, seal, F. W. Brooks 151,747, 151,748 

Locket, H. A. Church 151,843 

Locomotive drive wheels, balancing, H. F. Shaw 151,721 

Loom weltstoo, W. Taylor 151,727,151,728, 151,7i9 

LubrlcatlDg device, s M. Feeder 151,691 

Mainspring attachment, J. C. Edwards 151,765 

Marble, imltatl eg, D. Koile 151.8 9 

Mat, toot, T. W Ellis ?51,766 

Microscope, J. J. Bauscb 151,746 

Mildew In fabrics, preventing, A.Davidson 151,762 

Mllde w, preserving seines, etc., from.R.Marchant 151,787 

Mill,stamplog, V. J. Mitchell 151,901 

Mirror braciet, H. S Wood 151,787 

Molding apparatus, W.J. Reagan 151,911 

Moldings, poluhlog, G. G. Cochran 151,847 

Moss, treating, M. Holtzmacker 151,879 

Motion, converting, T. Worswlck 151,919 

Motion, transmitting. Wood & Light 151,948 

Motor, wind and water, J R. Howell 151,639 

Nickel plating, H. T. Brownell 151,832 

Nut lock, S. W. Baldwin 151,743 

Oilers, etc, securing necks of , C. H. Hall 151,775 

Organ, reed, G. Woods (r) 5,909 

Paint, nreproof, O. S. Beale 151,825 

Paints, lead, C. C. Rueger 151,7*9 

Paper bag machine, G. Dunham 151,862 

Paper pulp grinder. F. E Hlichlngs 151,877 

Paper pulp, spool heads from, J. C. Coburn 151,757 

Picture holder, stereoscope, J. L. Bates 151,745 

Pipe, railway tank water, G. R. Crane 151,854 

Pipe ramming machine, A. T. Brodle 151,681 

Pitman coupling, Z. M. Drew 151,861 

Plane, B. *'. Burlington 151,68! 

Planter, corn, W. A. Watklns 151,813 

Plow, M. Barry 151,744 

Plow, J. Hartmann 151,776 

Plow, J. W.Thomas 151.8C8 

Plow, G. B. Vaughan 151,732 

Press, cotton. H. B. Hardy 151696 

Press, damping apparatus, P. Ehrgott 151,683 

Printer's furniture, J. A. Kearney 151,883 

Pump, S. H. Wainer 151,812 

Railway frog. C. C. Shelby 151,923 

Railway signal, detonating, O. F. Winchester... 151,945 

Razor strop. O. B. Howard (i) 5,910 

Roofing, plastic, E. Burnbam 151,683 

Ruler, parallel, P. O. Soper 151,928 

Saddletree, G. Theobald 151,730 

Sausage machine, J. G. Perry 151,796 

Saw gummer, J. H. Martin 151,788 

Saw, hand, G. Abrams 151,818 

Saw mill head block, M. Albertson 151,738 

Scale beam, F. Fairbanks 151,689 

Seat, revoking, J. H. Mabbett 151,893 

Seat, school, G. H. Grant 151,873 

Sewing machine caster, H. S. Cass 151,841 

Sewing machine for quilting, M. A. King 151,886 

Sewing machine r timer, J. Irvine 151,781 

Sewing machine feed, D. M. Smyth 151.801 

Shawl strap plate, H. Speer 151,929 

Shingle machine, E. Anderson 151,820 

Ships, etc., Iron, W. Donaldson 151.860 

Shirt, bosom stretcher, W. Harris 151,875 

Shoe sole!, trimming, B J. Tayman 151,806 

Shot, sample case for, C. B. Tatham 151,937 

Shoulder brace, S. F.Morse 151,9 2 

Signal apparatus, electric, J. Buchtel. 151,750 

Silver, etc., from ore, extracting, Douglas et al.. 151763 

Sizing netting, P C. Ritchie 151.915 

Skate, roller, J. H. Fenton 151.768 

Sled runner, bob, J. Llttftn 151,785 

Snow plow, E. Rogers 151,916 

Sod cutter, clcd crusher, and harrow, H. Pool 151,717 

Soda water, etc., apoaratus, J. Matthews 15 1. 81 5 

Spring, elliptic, J. E. Jeffrey 151,881 

Sprinkler supporter, lawn, G. E. Jenks 151,704 

Squares, stamping carpenters', C. S. Bement 151.827 

Stamp, perforating, J. Slgwalt, Jr 151,723 

Stave cutting machine, B and F. Geyler 151,695 

Stone, artificial, L. w. Osborn 151,795 

Stove, base-burning, H. Greentree 151,874 

Stove, coOKing, J. B. W'lkinson 151,817 

Stove grate, C. Fulton (r) 5,907 

Stove, healing, I. De Haven 151,686 

Stovepipe shell, Chamberlln & Douglas 151,752 

Stovepipes, safety flue for, J. E. Shaffer 151,922 



Table, extension, C. P. Lenz (r) 5,911 

Table, Ironing, A and R. O. Applegate 151,740 

Tablet attachment for arm chairs, J. Durrle 151,687 

Tinner's machine, P. J. Dambach 151,857 

Toys, manufacture of, J. Fallows 15 1. 190 

Tyre-bending machine, Amerman & Eveland — 151,739 

Valve, check, J. Morrison 151,712 

Vehicle spoke socket, D. A. Sprague, Jr 151,930 

Vehicle spring, H. A. Hlght, Jr 151,876 

Ventilator, F. Brenzlnger 151,830 

Vessel, Ice plow and ram for, D. C. Grant 151,774 

Wagon standard, J. Moses 151,903 

Washing machine, G. Moeer 151,793 

Watch case, E. C. Fitch 15l,8t>7 

Watch, chronograph, C. Meylan 151,899 

Watch key, adjustable, B.F. Stanton 151,931 

Water closet, G. C. Stone 151,933 

Water wheel, J. Temple (r) 5,908 

Whlffletrees, ferrule and hook for, W. Starling.. 151,804 

Whip socket, W. W. Richardson 151,798 

Windmill, J. Bundy 151,835 

Windmill, C. H. St. Clair 151,932 

Window sash, cast Iron, S. J. Meeker 151,897 

Yoke, neck, G. C. McMullen 151,790 

APPLICATIONS FOR EXTENSIONS. 

Applications hav been dulynled andare now pending 
for the extension of the following Letters Patent. Hear* 
lngsupon the respective applications are appointed for 
the days hereinafter mentioned: 

023.— Rock Drill.— L. M. Gllmore. Aug. 26. 
30,076.— Wood Saw Frame.— W. H. Livingston. Sept. 2. 
30,168.— Saddle Trek.— s. E. Tompkins. Sept. 9. 

EXTENSIONS GRANTED. 

28 614 — Pump.— N. S. Bea'n. t 
28,670.— RaileoadBbake.—N. Hodge. 
28,681.— Corn Plantee.— D. C. Myers. 

DESIGN S "PATENTED. 
7,483.— Wiee Coed.— G. W. Ktngsley, Buffalo, N.T. 
7.484 and 7,485— Oil Cloths.-C.T. Meyer et al,, Bergen, N.J. 
7,486 — Iboh Fence.— W. Snow, Detroit, Mich. 
7,487.— Caepet.—W. F. Walt, Auourn, M. Y. 
7,488 -Frame — G. F. Bee»e, Qnlncy, III. 
7,489.— Foot Sceapee.— C. W . Reed, Chagrin Falls, O. 
7,490.— Organ Case.— G. S. Shepard, Lebanon, N.H. 

TRADE MARKS REGISTERED. 
1,821.— Tobicco.— S. M. Bailey, Richmond, Va. 
1 !2i.— Whisky.— C. Rebstock & Co., St. Louis, Mo. 
1,8 3— Shirts.— H. Wallacb's Sons, New York city. 
1 821.— MOWERS, etc.— F. Burner, Little Falls, N. Y. 
1 8-5. -Special Medicines -J M.Connell.S. Francisco, Cal. 
1,826.— Smoked Meat.— L. W.DraWe& Co., Buffalo, N. I 
1,827.— Rubbeb.— Goodyear 's I. R.Man. Co., Naugatuck.Ct. 
1,828.— Stoves, etc —Perry & Co., Albany, N. Y. 
1.829.— Iron WARE.-St. Louis StampingCo., St. Lonls, Mo. 
1,830.— Lard— W. J. Wilcox & Co., New York city. 



HCHKDUU OF PATENT KKJ3H. 

On each Caveat 810 

On each Trade Mark 843 

On filing each application for a Patent (17 years). 813 

On Issuing each original Patent 840 

On appeal to Examiners-ln-Chtef 810 

On appeal to Commissioner of Patents 820 

On amplication lor Reissue 830 

On application for Extension of Patent 830 

On granting the Extension 830 

On filing a Disclaimer 810 

On an application for Design (SK years) 810 

On application for Design (7 years) 813 

On application for Design < 14 years) 830 



CANADIAN PATENTS. 

List op Patents Granted in Canada 

May 29 to June 10, 1874. 

3,498.— I. Atkinson, Hamilton, Ont. Improvement In 
curing and packing meats, called "Atkinson's Im- 
proved Process of Treating Meat by Compression." 
May 29, 1874. 

3,499.— E. McCoy, Ypsllantl, Washtenaw county, Mich., 
U. S., G. G. Roby, and C. G. Ward, Detroit, Mich., 
U. S. Improvements on lubricators for steam en- 
gines, called "McJoy's Steam Lubricator." May 29, 
1814. 

3,500.— T.Lalor, Toronto, York county, Ont. Machine 
for locking cells and other gates, called "Lalor's 
Simultaneous Locking Apparatus." May 25, 1874. 

3,501.— A. E. Salisbury, Martin, Ottawa county, O., 
U. S. Improvements on barrel heaters, called "A. 
E. Salisbury's Barrel Heater." May 29, 1874. 

3,502.— J. Lydlatt and E. R. Cent, Hamilton, Ont. Im- 
provements In glass furnaces, called "Lydlatt's Im- 
proved Glass Furnace." May 29, 1874. 

8,503.— A. B. Smith and G. H. Comer, Oakland, Brant 
county, Ont. Improvements on hasp locks, called 
"Smith's Hasp Lock." May 29, 1874. 

3,504.— J. Bradley and J. Nicholas, Gomer, Allen coun- 
ty, O., U. S. Improvements on combined thrashing, 
grain-separating, and clover-hulling machines, called 
"Bradley's Oscillating Board." May 29, 1S74. 

8,505.— L. K. Drew, Magog, Stanstead county, P. Q. 
Improvement on carriages, called "Drew's Improve- 
ment on Carriages." May 29, 1874. 

8,503.— Wllltam Humphrey, Sharon, Walworth county, 
WIb., IT. S. Improvements In artificial marble, called 
"Alpine Arilflctal Marble." Miy 29, 1874. 

8,507.— H. Cottrell, Newark, Essex county, N. J„ U. S. 
Improvements on machinery and tools for cutting, 
turning, molding, sawing, and polishing stone, called 
"The Cottrell Diamond Stone Cutting Machinery." 
May 29, 1374. 

3,508.— S. P. Olney, Detroit, Wayne county, Mich., U. S. 
Improvement on a machine for gumming saws, called 
"Olney's Saw Gummer." May 29, 1874. 

3,509.— H. A. Howe, Detroit, Wayne county, Mich ., U. S. 
Improvements on harvesters, called "Howe's Eureka 
Harvester." May 29, 1874. 

8,510.— E. A. Street, Lynn, Essex county, Mam., U. S. 
Improvements on hydraulic hose, called "Street's 
Hydraulic Ho«e." May 29, 1874. 

8,511.— E. E. Wheeler. South Norwalk, Fairfield county, 
Conn. Improvements In wheels, called "Wheeler's 
Improvements In Wheels." May 29, 1874. 

3,5.2— G. Wilkinson, Aurora, Ont. Improvements on 
the construction of gang plow frames, called "Wil- 
kinson's Gang Plow Frame." May 29, 1874. 

3,513.— J. H. Bleaslng and F. TowDsend, Albany, Albany 
county, N. Y., U. S. Improvements In steam traps, 
called "Blessing's Steam Trap." May 5:9, 1874. 

8,514.— E.Evans, Lynn, Essex county, Mass., U.S. Im- 
provements on attachm«nt to gas burners, called 
•Evans' Gas Burner." May 29, 1874. 

3,515.— J. L. Sprague, Hermon, St. Lawrence county, 
N. Y., U.S. Improvements on milking stools, callpo 
" Spragae's ComDlnatlon Milking Stool." May 29, 
1874. 



8,516.— William West and P. WeBt, Toronto. York county, 
Ont. Improvements on the manufacture of burial 
cases, called " W est's Improved Burial Case." June S, 
1874. 

3,517.— A. D. Cable, Montreal, P. Q., assignee of G. 
Murray, Cambridge port, Suffolk county, Mass., U. S. 
Improvements on faucets, called "Murray's Improved 
Faucet." June 8, 1874. 

3,518.-4. D. Cable, Montreal, P. Q., assignee of L. 
Dauze and E.H.Boyce, same place. Improvements 
on lifting Jacks, called "The Young Samson." June 
8, 1874. 

8,519.— E. M. Jones, Brockvtlle, Leeds county, Ont. Im- 
provement on tucking devices, called ''Jones' Tuck- 
ing Device." June 8, 1874. 

8,520.— J. Abeterdam, New York city, U. S. Improve- 
ments on the manufacture of steel, and welding steel 
and Iron, called " Absterdam's Process of Manufactur- 
ing Steel and Welding Steel and Iron." June 8,1874. 

3,52 L.— T. J. Reynolds, Irvlngton, Washington county, 
111., U. S. Improvements on railway switches, called 
"Reynolds' Railway Switch." June 8, 1874. 

8,522.— W. M. Wiswell, Portland, Cumberland county, 
Me., U. S. Improvements on car couplings, called 
"Wlswell's Canadian Automatic Benefactor." June 
8, 1874. 

8,523.— R. Lltster, Halifax, N. S. Improvements on cof- 
fer dams, called "Lister's Improved Coffer Dam." 
June 8, 1874. 

8,5.'4.— J. S. Ellis, Washington, D. C, U. S. Improve- 
ments on locktng nuts or bolts, called "Ellis' Lock 
Nut." June 8, U'4. 

8,525.— L. GUI and E. S. Coon, Watertown, Jefferson 
county, N. Y., U. S. Improvements on spring bed 
bottoms, called "Gill & Coon's Improved Bed Bottom." 
June 8,1874. 

8,526 — G. L.Eason.Des Moines, Polk county, Iowa, U.S. 
Improvements In corsets, called "Eason's Improved 
Corset." June 8, 1874 

8,527.— H. Gross, Cincinnati, Hamilton county, O., U. S. 
Improvements on mall bags, called "Gross' Mall Bag." 
June 8, 1874. 

8,528.— F. W. BeckwIth.Merrickvllle.LeedB county.Ont. 
Improvements on washing machines, called "The 
Qaeen Washer." June 8, 1871. 

3,529.— J. Bennett, St. Johns, N. B. Improvements on 
paper flies, called "The Parallelogram Paper File." 
JuneS, 1874. 

8,530.— B. Ward, Dundas, Wentworth county, Ont. Im- 
provements In spring needle circular knitting ma- 
chines, called " Ward's Improved Presser for Circular 
Knitting Machines." June S, 1874. 

8,531.— E. Newcomo, Westbrook, Cumberland county, 
Me., U. S. Carreplacer, called "Newcomb'B Car Re- 
placer." June 8, 1874. 

8,532.— J. Bradley, New York city, U. S. Improvements 
in apparatus tor ventllaclog railroad oars, steamboat*, 
dwelling places, and other like places, called " Brad- 
ley's Improvements In Ventilating Windows." June 8, 
1874. 

8,538.— J. W. Meaker, Detroit.Wayne county, Mich., U.S. 
Improvements In hatchways for holstwavs In stores, 
factories, and other buildings, called "M eater's Im- 
provement In Hatchways." June 10, 1874. 

8 581.— S.Scholfleld, Providence. R. I., U. S. Improve- 
ments on saws for logging, called "Scholfleld'B Log- 
ging Saw." June 10, 1871. 

3,535.— J. DawBon, Greenwood, McHenry county, 111., 
U. S. Improvements on machines for cuttlog bolts, 
called"Dawsou's Improved Bolt Cutter." June 10, 
1871. 

3,5 (6.— A. C. Rand, Minneapolis, Hennepin county, Minn., 
U. S. Improvements ou gas retorts, called "Rand's 
Improved Gas Retort." June 10, 1874. 

8.537.— E.W. Barker, Portland, Cumberland county, Me. 
U. S. A newcar coupling, cUied "Barker's Improveu 
Car Coupling." June 10, 1874. 

8,538.— F. Hungerford, Rochester, Monroe county, N.Y., 
U. S. Improvement on furnaces for burning oil and 
other liquids for generating steam, called "Hunger- 
ford's Oil Burning Furoace." June 10, 1874. 

8,539.— G. G. Felland, HudBon, St. Croix county, Wis. 
U. S.— Improvements in automatic registering grain 
meter, called " F (-Hand's Improved Automatic Regis- 
tering Grain Meter." June 10,1874. 

3,5-10.— u. J. Colby, Reading, Hillsdale county, Mich., 
U. S. Improvements on washing machines, called 
"The Colby Waeher." June 10, 1874. 



QAMttfamtlttt. 



Back Pate ------- 81.09 a line. 

Inside Page ------- 75 cents a line. 

Engravings may head advertisements at the same rate per 
line, by msas urement, as the letter press. Advertisemen U 
must be received at publication office as early as Friday 
morning to appear in next issue. 



x» A T Hi JN T 

Planing and Matching 

and Melding Machines, Gray A Weod's Planers, Self-olllns 
Saw Arbors, and other wood working machinery. 
8. A. WOODS MACHINE CO ., ( 91L f berty «t., N. Y.; 
Send for Circulars, etc. } 67 Su^bnty * r . Rosr«»> 



^i FOR STEEP 
#d AND FLAT 

roofs; 

(JSif EST'B'D 1856. 

j I SAMP 4fl& E R E CULAR s 

^5 ! READY ROOFING CO. OF IM.Y 

■m$)) .64 C0RTLANDT ST. 



SHINGLE & BARREL MACHINERY. 

EVAHT'-* IMP. HEADING AND SHINGLE SAW. 
81AVE r.TJTTF.RS, JOINTERS, EQUALIZERS, AND 
HEADING TURNERS. 

BAILEY GAUGE LATHE— For tnnjlngall kinds han- 
dles and Cabinet work. Simplest and best Id u°e. We 
manufacture a full line of- Wood and Iron Working 
Machinery, Sfam Engines, &c. Address 

T. K. BAILtY & VAIL, Lockport, N. Y. 



IMPORTANT FOR ALL LARGE CORPO- 
RATIONS AND MANUFACTURING CONCERNS.— 
bnerk's Watchman's Time Detector, cattaole or 
conuoLmt. smb. .ne a mos. accuracy, lue inotlon of a 
watchman or patrolman, as the san.e reaches different 
stations of i's ^*»t. s -nd for a circular. 

i. E. BUERK, P. u. Box I ,«S7, Boston, Mass. 
N. B.— Thi. oetectui u covered by two U. 8. Paten's. 
Parties n*1ng or selling thee Instruments without au- 
thority from me will be dealt with according to law. 



FOR SALE— One half interest in a rich bed 
of Pnosnhate. Paitlculars glv n. Address JNO. H. 
LEIiNEK,t,e eras. "T. R. R ,Ga. 

A Beautlf'll CHROMO, RA- 
CY Paper. Cataloeueof Nov- 
elties. Rooks. Games, ete. free for uddres* of i Country 
School Teachers. Address CLIPPER, ElBlc, Mich. 



SENT FREE! 



W 



ANTED— Vols. 1 & 2, Patent Office Ga- 
il. THOll AS, Nevada Hotel, Chlcsgo, 111. 



Mahogany, 

WALNUT, ROSR, SATIN. IloLbV, SPANISH & RED 
CEDAR, aid ail kindsof H ^RD-WOOOS,ln LnftS, Plank, 

Boards aod Venetis. g^F" Extra choic- Birds Eve and 
i urlyMaDie. KreDch t»nd Am*»'1can Waluut, and Ash 
Bud Veneer j iust received GEOKGE w. READ & CO., 
Mill & Y»'d 186to20J Lewis St., fo^t 5'h A 6tti 8tB.,E.R , 

N.Y. B3f~Ord.r8 by mail promptly aDd fmtb fully exe- 
cuted, i^urloee s r amp for Catalogue and Price List. 



/"Constant Umployment — At home, Male or 

\J Female, $30 a week warranted. ^ocaoUal required. 
Paiticulars aod valuable sample sent free. Address, 
with 6c. return stamp, C RuSs, Wllitamsburgb, N. Y. 

"PATENTS BOOaHT^SOlTDTarrOnT- 

TROUUCED. F V. H RAMdDE.N, Meclianlcal 
EnKlneer, Bryan Block, Chicago. 111. 



PXPB FELTING. 

CHEAPEST, most DURABLE aod effective cohering 
known. Kncased In Ga'vanlzea Iron, ready tor Imme- 
diate appllcat on. No skilled labor required. Can ba 
removed and used again. Sfnd for Circular. 

VEGETABLE FELTING COMPANY, 

73 Beekman St., New York 




PATENT PARALLEL 

achinist's Vise, 

MANUFAOTUBED BT 

HARRISBURG FOUN- 
DRY AND MACHINE 
COMPANY. 

Harrlsburg, Pa. 



tF Send for Circular and 
Price List. 



BA.NKliUPrS SALK Ud tiOK, Zj.N L'ALi 
and Vertical Sream Engines. Also. new »nd second 
band Mac mist's Tools. Serin tor circulars at 

THE TALK IRON WOl4Kr>, New Haven, Conn. 



GUN WORK. 

WANTEO-CONTRACTO'-S AKD JOBBERS ON 
GUN WORK, from -'nra-lniTS to ^*opklng. Appl" to 
WINCHESTER REPEATING AK4S CO., 
New Haveu, Conn. 



Last Chance 

FOR 

AN EASY FORTUNE ! 



Fifth and Last Gift Concert 

IS AID OF THE 

PnMic Lilrarnf Kentucky. 

JULY 3~r7t, 1871. 

LIST OF GIFTS. 

One Grand Cash Gift 'JSS'SSS 

One Grand Cash yitt 1 2 ( J'liftn 

One Grand Cneh Gift ??,'SJJ2 

One Grand Cash Gilt gif'SSJi 

One Grand Cash Gilt -SH'OOO 

5 Cash liifts, 830.000 each... 10 J.OIJO 

10 UBBh Gilts, 14.010 each ... }4««00 

15 Cash Gilts, 10,000 each ... 130<000 

20 Cash Gifts, 5,00(1 each ... 100,000 

25 Cash Gilts, 4,000 each... l/'O;" . , 

30 cash Gills. 3.00O each ... »0.°00 

SO Cash Gilts, !i,000 ,-ach .. 1 0,000 

lOO Cash Gilts, 1,000 each... lOO'JJJJO 

2 1 Cash Gi Its, 500 each . . 120. OOO 

500 C«sh Gilts, lOO each ., 50.000 

19,000 Cash GUIs, 5Q each. ...95«l l»OQ 

GrandTotal,20,000 Gifts.all cash, 2, 500,000 

PRICE OF TICKETS. 

Whole Tickets $SOOO 

Halves 25 OO 

Tenths, or earn Coupon o OO 

11 Wlsole Tickets for • 500 OO 

22 1-2 Tickets for .... 1,000 OO 
For Tickets or Information, Address 
THO. E. BRAIHLETTE, 

Agent and Manager. 
Public Llhraiy Building, Louisville, Ky. 
orTHOMAS H. HAYS & CO., Eastern Agests, 

639 Broad aay.N. Y. 

A GENTS— Fast Selling Novelties, new ar- 
/\ tides. Lowest Prices. s»nd lor circular. 8am- 
pies25c. NATION ALJIOVlsLTTCO.,301JroaowaT,N.r. 

NEXT-JULY, A WELL KNOWN FIRM 
ni Engineers and Machinery Afents, with large 
connections at home and abroad, will ooen a ground. 
Boor -Warehouse, having windows fronting Queen Vic- 
toria Street and Cannon Street, City, London, England. 
The firm is prepared to accent the agency for special 
machinery, tools, etc., andta exhimt a choice .election 
of these and of wortlng models. Advertize^' travelers 
canvass Great Britain. and the whole of Europe. *or 
t erms, apply to W. P.. Box 778, New Torn Cit y. 

AGE'S Water Flame Coal Lime Kiln.with 

coal or wood. No 1 Soft White Lime or Cement 

wit h use of water. C. ll.PAOE.Patentee.Rochef tir,N.r. 

OVER 7,000 IN USB, _____ 

BLAKE'S STEAM PUMP 

Send forlllustrated ca talogue, 79 & ii Llbe'ty St.. N.Y^ 

iOSAL-TA CO., 




WOOD WORKING MACHINERY. 

For Planing Mills, Car Shops, 3&ah, Blind and Duoi Ma- 
kers, &c.,&c Senator Iilustratoa Catalogue and pr'^e 
list. Kacfory. at Worcester, Maes. Salesroom, at 121 
Chambers & 10? yr. -\. (Sts.,New York. 
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New and Important Wort onPaints. 1 

JUsr READY: I 

A Practical Treatise on the Manufac- 

tuee op Colors foe Painting. Comprising the Ori- 
gin, D anitiun, and Clansmen t ion of Colors ; • he Treat- 
ment ut the R»w Material ; the besi Formulae aod the 
newest Pr.ice6!»es fortbe Preparation ot every descrip- 
tion of Pigment, rind trie ne.-.eBBary Appiiarus and 
Dlrect'onp for its Uoe : Dryera ; the Testing, Applica- 
tion, and QualKlex of Palutp, etc.. etc. By M. M.BH- 
faa t, Vrrgoaud.and Tous«alnt. Revised and Edited 
by M. r=\ Mulepere Translated from ihe French by 
a. A. I'eequet. Chemist and Engineer. Illustrated bv 
80 Engiavlngs. 8vo $7.50 

Also Published! 

A Complete Guide for Coach Painters. 

ByM.Arlut. Translated by Fesquet. 12mo fl.25 

Sign Writing and Glass Embossing. By 

James Ca.ltogiiam. 12mo 91.50 

Painter, Gilder, and Varnisher's Com- 
panion. 12aio $1.50 

iy The above, or any of my Books, sent by mall, free 

of postage, at the publication prices. 
Mv new ana enlarged CATALOGUE OF PRACTICAL 

AND SClENTIrTC BOOKS— % pages, avo.-sent free to 

any one who will furnish his adareso. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT HTRKKT, Philadelphia. 
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Cooper's Engine & Mill Works, 

MANUFACTURERS OF , 

First-Class Stationary Engines, 

First — With single slide valve cut-off by Up at H 

stroke. 
Second— With Indexed ear-off valves arranged to close 

atanyoartuf stroke. 
Third —Steam Jack ted cylinders, fitted with patent 
automatic cut-off valve gear ana governor, 
guaranteed to run on S lbs. of con per Indi- 
cated hor«e oower, or to make 60 barrel! 
from ! ton coal. 
PORTABLE ENGiNEH, of 8, 10, 20. and 25 

Home Power. * 

IMPHoVKD HANGERS. COUPLINGS, FOUNTAIN 

BOXES AND SHAFTING. 
FRENCH It' RU SPR.NG bRIST MILLS AND BOLT- 

ING APPARATUS. 
CIRCULAR SAW MILLS AND FIXTURES, BOILERS, 

. MIL ■ MACHINiUKY, CASTINGS, ETC. 
13F" State what Is wanted and Circulars free. 

Address in full, 
r .. THE JOHN COOPER ENGINE JPJ^Q CO., 

Mount Vernon, O. 



$72 



»* E&CHWSJSK. ?f!enta wanted; par- 
tlculars tree. J. Woith & Co., St. Louis Mo. 



LATHE & MORSE TOOL CO., 

Worcestpr, Masp., Manufacturers of 

MACHINISTS' TOOLS 

Lathes, Planers* Drills* .fee., &c. 



Establislied 1858 




TRADE MARK PATENTED. 

The best and cheapest Paint In the 
world for Iron* Tin or Wood. For sale by 
the Trade everywhere. PRINCE'S METALLIC 
PAINT CO.. Manufacturers, 96 Cedar St., New York. 

C A UT I ON. — Purchasers and consumers are cau- 
tioned against imitations of our Metallic Paint. 
All genuine PRINCE'S METALLIC PAINT will 
bear our namo and trade mark on each and every 
package. Send for a circular. 



THE PRATT & WHITNEY CO., Hartford, 
Cone, are prepared to furnish, from their fac'ory 
direct, or through their ag-ncies at 25 Park Place. New 
York, 186 W. %S St.. Cincinnati. O., and 358 So. Canal 
St , Chtcaeo, III., Trou Working Machinery for inaeb'ne. 
and railway "hops, sewing machine and *mn factories, 
and for special purposes, Including drop and tilp ham- 
mers, blacksmith shears and Iron shop cranes of thor- 
ough ci.rstructlon, with full equipment of the best 
modern attachments. Enquiries for description and 
prices are solicited. 



A WEEK TO AGENTS-8ure Four new Pat. 
en's. J. D. NE3BITT, Foxboro'. Mass. 

"An 

Ingenious gem! 50 objects to 

And! address, wltn stamp. E. C. AKBEf Buffalo N.T. 



$70 

TVlO TV.11 fi-1 + O f Prize Picture sent free! 
1IIC lUll-UOiUC . ingenlonsgem! 50 objects 




The American Turbine Water 
Wheel, 

Recently Improved -a nd submitted to 
thorough scientific tests by Jaraoi 
Emerson, showing rbe following use. 
f ul effect of the power of the water 
utilized, being the highest results ev- 
er known. 

Percentage of Part Gate : X. 50.08 ; 
X,69 64; X.78.7S; X.82.58: K, 82.90. 

Per Gent, of Whole Gate : 83 .14. 

A full report may be obtained ol 
STOUT, MILLS & TEMPLK, Day- 
ton Ohio. 



PERFECTION OF SPEED ON WATER 
WHEELS secured Dy the Rotary Hydraulic Gover- 
nor, under all possible conditions. Never fails. Under 
extreme changes, It operates the entire gate In ten sec- 
onds. Warranty unlimited. No pay till tested. JOHN 
S. ROGERS, Treas., 19 John Street, Boston, Mass. 



KRYOLITE, FLUORSPAR, FLINT, SI 
LEX, Marble finely grounl. Bloodstone. Load- 
sioue, Sodium, Pocassium.Al'imlolum, Uismuth, Nickel, 
AntluiOLy jmd Tin Metals— Manganese, Cobalt, Coitper. 
Cbromn, Cranium O.ides, Asbestos all grades, Carbon- 
ates StrontU a"d Biry a, Nickel Salts and Anodes, 
pure Suipbae Alumina , black Lead. Zaffre, Borax, Salt- 
petre— all rare C.emlcals. iTud» materials for manufac- 
turer's use. L. & J. w. CEUliHrWANGER.Imnirtlng 
and Manufacturing Chemists, P. O. Box 3816, 180 FuUon 
Street, New York. 

\\} ANTED— Lara-e Vertical Shears (second 
ft handi.tocutreadlly the heaviest class of Wrought 
Scrap Iron. 8end description, with pr^ce, seating wn- re 
tobese-n. Address T M. ROBEK1S. Molslc Iron com- 
pany, Montreal, Canada. 



PATENTS 



The publishers of the Scientific Amebioan hare 
acted as solicitors of patents Id the United States and 
foreign countries for more than a quarter of a cen- 
tury. More than fifty thousand Inventors have 
availed themselves of their services. All patents se- 
cured through this agency receive a special notice In the 
Scientific American, which frequently attracts pur* 
chasers for the patent. 
Inventions examined. and advlceas to patentability free. 
Patents obtained In the best manner, and with as lit- 
tle delay as possible. 

Caveats prepared from either model or drawings, and 
filed In the Patent Office at short notice. 

Special examinations as to the patentability of Inven- 
tions made, at the Patent Office, on receipt of model or 
drawing and description; cost for this search and re- 
port, 15. 

Trade Marks.— The necessary papers for securing 
protection to manufacturers and merchants in this 
country and abroad are prepared at this office. 

Design Patents, for protecting artists and designers 
of any new ornamental work, are quickly and cheaply 
obtained through this office. 

Copyrights obtained. 

Foreign Patents are solicited In all countries where 
patent laws exist. Pamphlets, containing the cost and 
full particulars, mailed on application. 

Canada Patents.— Canada is one of the best countries 
for patents. The cost depends upon the length of time 
for which a patent' 1b desired. Full particulars by mall 
on application. *- f 

We shall be happy to confer with .Inventors, examine 
their models and drawings, and advise with them as to 
obtaining patents without consultation fee. Ever; 
kind of Information pertaining to patents, at home or 
abroad cheerfully given . 

Send for pampnlt/i, HOpages, containing laws and full 
directions for obtaining p * tents. Address 
MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 
37 Park How, N. Y. 

Branch Office— Corner F and ?tn Streets, 
WuBMli.icton. C. 



j^OR LEGAL ADVICE CONCERNING 

Iatriugemeuts qno Paten**, consult K. B. McMAS- 
R. Cou scllorat L*w, 9 & 11 tfassaust., Koom26,^ew 
York, counsellor and Advocate in Patent Cases. 
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W00DW0KTH PLANEKS 

And ut-Biwing Machines, Wood and Iron Working Ma. 
OUnery, Kngines, Boilers, etc. JOHN B. BCHBNCK'E 
nOKS.Matteawan.H. Y. and US Liberty St., New York. 



C« HLNQL.B AND BARBEL MACHINERY.— 
O Improred Law's Patent Sategle and Heading Ma- 
chine, simplest and best In use. Also. Shingle Heading 
and Slave Jointers, Stave Equalisers, Heading Planers. 
Turners. *fcc. Address TRJSVOB * Co. Lockport, N. Y. 



PORTABLE STEAM ENGINES. COMBDS- 
lng the maximum of efficiency, durability and econ 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 1,000 being In 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

THE J. C. HOADLBV CO. Lawrence. Mast. 



IRON BRIDGES— Clarke, Reeves & Co., 
PHCENIXVILLE BRIDGE WORKS. Office, 410 Wal- 
nut Strei t, Philadelphia. Pa. 

Specialties— Accurate Wo r kmanshlp— Ph cenlx columns 
—use of double refined Iron. No welds. All work 
done on the premises, from ore to finished bridges. 
Illustrated Album mailed on receipt of 75 cents. 



MAGNETS— Permanent Steel Magrnets 

of any form or size, made to order by F. C. BEACH 
* CO, 2W Broadway, New York. Makers of the cel- 
ebrated Tom Thumb and Miniature Telegraph Instru- 
ments. 

E. M. KAYO'S PAT. BOLT CUTTER, 

t^~Send for Illustrated Circular, Cincinnati, Ohio. 



WHETHER you wish to BUY or SELL 
81BAM ENGINES, 
MACHINERY or 
PATENTS, 
Write to E. E. ROBEUTS, 119 Liberty St., N.Y. 



RISDONS IMPROVED TURBINE. 

Has id" t'ffhtest gate and most dnrtble 
Has yletced 'he hlgnest perctn'age of 
any wheel framed ar Holyoke or else 
whete. 18"8, D«c. 10-86 In wbepl full 
gate 90 per cenr, sevtn i let > tha '89.tt.ree 
qaar.erB *8S. 1S74, Apr. 28—43 In. wheel 
full gate 91 pfr cent, seven eighths -89, 
three quarters -88, five eighths -76. 

Additional information sent upon ap- 
plication to T. H RiSDON, TYLER & 
CO., Mount Holly, N J. 




Machinery, 

Wood and Iren Working of every kind. Leather and 
Bobber Belting, Emery Wheels. Babbitt Metal, Ac. 

Sturtevant Blowers. 

Of every sue ana description constantly on nand. 

Cold Boiled Shafting. 

Best and most perfect Shafting ever made, constants 

on band In large quantities, furnished In any lengths uj 

to a ft. Also, Pat. Coupling and Self-oiling adjustabli 

Hangers, pulleys, etc. GEO RGB" PLACE & CO., 

Ul Chambers Street, & 103 Beade Street, New York. 



Niagara Steam Ptvmp. 



CHAS. B. HARDICK, 

28 Adams it., Brooklyn, It. Y. 



THE JOHN HARDICK 

Niagara Steam Pump. 

HOBBiBD & ALLER. Brooklyn, N.Y. 



PUNCHING 

f AND 

1 DR0P PRES8E8. 



Kor toe Best and Cheap- 
wit Address THE STILEB 
ft PARKER PRESS CO. 
MXDDLBTOWir. CONW. 



OttD VVORR.LNU MACHJLNUBi: UEP- 
. erally. Specialties, Woodwort* Planers and Rich 
ardaon's Patent Improved Tenon Machines. 
Central, corner Union St., Worcester, Mass. 

W1TBBRBT KDfiG ft RICHARDSON. 



w 



Pot cutting ousinesi 
" ,al\ sizes. Maa 
for Clothing 
Stencils and Key Checks," with which young, men are 
maklne fron. *S tc t>wO a day. Send for catalogue and 
T*m»\l, "o * SJ1 ' SPENCER Irt Hanover St-Boston Mass. 



Ol JjiXvtJJ complete otrwua 



Wll Al.KN Tl'RBINE. No risks to purchaper. 
PamonKt laSt free, sir" w'aar.ix. B»llston Spa, N.Y. 



M 



V| WROUGHT 
IRON 

BirAMS&GtRDERS 



r T^U.& Union iron jXU»ib, r»n»buigu, riv 

I The attenuaa ol Kngineers and Architects Is called 
uTour improved Wrought-lr.n Beams and Girders (pat 
inted). in which the compound welds between the stem 
and flanges, whloh hav. proved so oblectloBable In th. 
old mode ol manufacturing, are entirely avoided, we an 
nreoared to furnish all slaes at terms as favorable as car 
DeXtainedelsewhere.PordescripUveUthagraphaddresf 
Carnegie:Klomaa ft Co. Union Iron Mills, rittsonrgh, Pa. 



d>K o dtOA P er day at home. Terms Free. Addresp 
^O h Tj$&\3 Gs, . Stissoit ft Co.. Portland, Maine. 



BOILERS A1VD PIPES COVERED 

With "ASBESTOB FELTING:" savet twenty-five per cent. In fuel. Send for circulars. 

ASBESTOS FELTING COMPANY, 

Nos. 81«, 818, 320, and 322 Front Street, New York. |»-Asbestos In all Quantities and qualities for sale. 




The fact that this snaf nng naa 75 per cent greater 
strength, a Oner finish, andls truer to gage,tuan any ether 
In use, randers It undoubtedly the moat economical. We 
ars also tha sole manufacturers ef the Cilsbbatud Col- 
lins Pat. COBTume. and fumlah Pulleys, Hangers, etc., 
Df tha moat approved styles. Price lists mailed on appll- 
jatlonto JONKSftLAUGHLINS. 

Try street, 2d and 8d avesues, Pittsburgh, Pa. 
U0 S. Ganal St., Chicago. 
_iV8tocksof this Shafting In (tore and for sale by 
fULLER, DANA ft FITZ. Boston, Man. 

GBO. PLACE ft CO- 121 Chambers street, H. T. 

PIBKCB ft WHALIH6. Milwaukee. Wis. 



OTIS' 



NO. 348 BROADWAY 



SAFETY HOISTING 

Machinery. 



BROS, ofe CO n 

NEW YORK. 




BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all bard andprlttle substances to 

any required STze. Aleo, anv kind of 

9toite for Roads and for Concrete, &c. 

Addreea BLAKE CRUSHER CO., 

New Haven, Conn. 



iiiiiiiiii.iiiiiim y ^|t 



Small Toels of all kinds : also GEAR WHEELS, parti 
of MODKLS, and materials of all kinds. Castings of 
Small Lathes, Enfrlnes. Slide Bests, ftc. Catalogues free. 
QOODSOW & WIGHTMAN.2S CorahUl, Boston, MasB. 



MACHINERY. 

WOOD AND IRON WORKING, 

Specialties from new and Improved patterns. 
Planing and Matching MacMaes. Rotary Bed, Panel 
Buzz *nd Daniels Plarers. Saw Benches, Band Saws. 
BTJRS & BRADLEY. 59 Sudbury St..BoBton. Mass. 



A DA Y. Employment lor all Patent Novel- 
ties. GEO. L. FELTON, 119 Nassau St., N. Y. 



ADVERTISERS! Send twenty-five cents to &EO. P. 
ROWELL & no., 4* Park Row, New Torfe, for their 
Pamphlet aj one hundred pages, containing H«t8 of 3,000 
aewspapere, and est imatee showing cost of advertising. 



THE CHAMPION SILVER-STEEL 
SPRING MATTRESS, now greatly Improved, has 
been before the DubHc for levera] years, and continues 
to occupy its unrivalled position to the trade, as the 
BEST BED ever produced. It presents the rich and 
elegant appearance of silver, and is the softest, easiest, 
cheapest, and most durable Spring Bed In market. 
Wholly compospd of tenacious tempered steel Springs, 
sonnttedthat the pressure is equally distributed Ea- 
sily lilted, turned, or rolled np. Both sides alike. No 
frame.no wooden §1**8, no tow stuffing, no straps. May 
be us«d on floor without bedstead. No under bed re- 
quired Needs only half the thickness cf hair mattress. 
More springs for your money In this bed than in any 
other Unequalled for hotels. Any sizes maie to or- 
de>. Sftnd for pfctorial circular. Retail price of double 
bed, $13. Shipped, bv single bed or quan city, to al. parts 
of the world Liberal discount to the trade. Sold by 
pfidiDg dealers in all parts of toe country. Refer to 
Phflps, Dc-emua & Corbett, J. T. Alien & Co., New 
York, Gou.d & Co., PnlUdelphia. Pa„ Gtloert & Sons, 
.iTorwlcn, Conn, Bowdltcb & Co., New Haven, C<nn.,aoa 
many others. CHAMPION SPRING MATTRESS CO., 
Makers, 246 Canal St., near Broadway, New York. 




WEAVER' * 

COMBINED CIRCULAR db 
SCROLL SAWING. BOR- 
ING t PLANING. AND SUR- 
FACE MOULDING MA- 
CHINES. 
They can De driven by hand, 
when other motive power la 
nut aval lab e. Hundred* are 
being operated so. viannfac- 
tured at the " GREEN WlCH 
MACHINE WORKS," Green- 
wich, Washington Co.,N. Y. 



cfln deuffdW (Krftnder. 

2)tefe grofje unb tljattge Slaffe unfrer S8e- 
bSIlenntg madjert totr Befonbers barauf 
aufmcrtfam, ba6 unftc ^itma burdj tljrc SBcr 
binbung mit 28c{!jirtgton unb ben cutopaijeijen 
*£>aiil>tf.c.bten,- befonbere SBortljoile jur @rIor. 
gung Don in« unb aueionbi(d)cn ipatcnten 
btetct. 

3eber Srpnber, gleieljBict weldier Wattonolt' 
tfit angeprtg, ift burdi bic liberalen ipatentge- 
Je§e ber. SSetetnigtcn ©toaten gum ^otenti'dju^ 
fiir Etftnbungen bcredjtigt. Unfte girnta ijl 
bereit, gcjiii^t auf 26iut)tige@rfotjrung, beutfdje 
grfinbet jeber3eit ju berottjen unb gu magigen 
5Prei(en ro?d) unb piinftltd) 5patente gu erlangen. 

S)ie ffieutidje Section t|l -in ben *£>iinben 
fatjiger bcutidjer 3ngenieure, '.veidje in bet 
Office Berfbnlid) mit Srftnbem Berfetjren 
ttetben. 

®et ..Scientific American" roirb in feinen 
Stialtcn bie bebeutenberen Srfinbungen be. 
\bted)en. 

Cottefbonbenj erbetcn unb bromtit beaut- 
rootttt.. $ampt)lite in beutfdjer ©tiradje »et» 
ben auf Sktlangen franco jugefanbt. 

abrefftre: 

^Etttttt & go., 

„8cUnMfic American" Patent Agentw, 
87 SBort Mow, 

■RTaw TTork City 



P. BL AISDELL & CO.. 

Worcester, (Haas., 

Manufa arers of the Blalsdell Patent Upright Drills 
and otlur urst-class Machinists' Tools. 



N 



EW & IMPROVED PATTERNS.— MA- 
. CHTNISTS - TOOLS— all sizes— at low prices. 
K. GODLD. 97 to 113 N. J. R. R. Ave.. Newark. N.J. 



Andrew's JPatents. 

NalMleaa.FrietUnClTMTed) »r Geared Hol.t- 

era, sntlti 
Safety 

8moL.-. .--_ -, 

Oaclllattnc Knirlnem Doable and Single, 1-9 

lOO-Horae power. 
Oentrlrqaral Pumps, 100 to 100,000 Gallons 
Minute, Beat Pumas tn tap World, l 



eras, suite* to every mat, 

fety Store Elevator*. Prevent Accident, 

Roae. Belt, and Engine break. 

loke- Bnrning; Safety Boilers, 



Mud, Sand, Gravel, Coal, Grain, etc.. with- 
out Injury. 
All Light,. Simple, Durable, and Economical. 



out Injury. 
All Light, Simple 
Send for Circulars, 



WM. D. ASDhlfWS A BBO_ 

414 Water Street, New Tort. 



$180 



EACH WEEK to active AGENTS. Some 
thing new and rellaole. Write at once. 

COWG1LL & CO., Kalamazoo, Michigan. 



POWITH 




Superior to any modifi- 
cation of the trip ham- 
•» mer. Simple, Efficient, 
.So and Cheap. 



Send for Circu- 
lars and price. 

Address 

V. L Chase & Co.. 

05A0 7 Klberly St., 

Ki-w York 



UACHIKEBY.sl 



rtKW una jd-DAINU... 

Send for Circular, cbas.PLAcE 
" CO. K> VeeeT ul.. N#»-w York. 



C^l LASS Y| OULDS for Fruit Jars, Lamps, 
T Bottles, ifl Ink StBndB.etc.madebv H.BROOKE, 
IS years Cob. White ajtd Cknteb Sts , N.T. For J*nv 
'biqgnew *n glaBa you will ~equire a mould (.o die). 



Pabtiotjlab AiTBifTroN paid to MorLDS for 
[n VRVTuR8. J <n(J model or '1r-.vrn?* '.nclohe samp. 




TO ALL PERSONS 
bavlne mateiUls to Grind or 
Pulrerze.and Interested In man- 
ufacture of Fertilizers, Bend for 
Pamphlet to 

DENMEAD & SON, 
Baltimore, Md. 



THE SCIENCE OF HEALTH begins new 
volume wltn July No. Now ready. $2 a jear; $1 
hair a year— 20 cts. a No. *'*>n trul," 8 months only 
25cent6! Addruso 6. R. WELLS. 38 9 Broad way, N . T ■ 

iU.ilAi£l>ttO.N, MJIiKXAM A CO. 

Manafactarere of the latest improved Patent Dan- 
ais'and Woodworth Planing Machines, Matching, Sash 
>nd molding, Tenoning, Mortising, Boring, Shaping, Ver- 
-Ical.Mid Circular Re-Bawlng Machines, Saw Mills. Saw 
Arbors, Scroll Saws, Hallway. Cut-off, and Rip-saw Ma- 
chines, Spo&e and Wood Turning Lathes, and various 
Other kinds of W ood-worEiiig Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse ten Liberty st. New York. 1? 



SAMPLES OF MA HI> ES, TOOLS, and 
IMPLEMENTS, received, exhibited, and orders 
taken. A. M. PAXTON & CO., VlCKSburg.Mlss. 

AND SAW MILL— Saves the labor of 3 
men. S. C. HILLS. MCourtlandt St., New York. 



H 



(tO A f\f\ ^ earl y t° Agents. M new articles and 
4>aC4UU the best Family Paper In America, with 
two $S Cnromoa. FamU> Jonnisi. 300 Br'way, N. Y. 

DISON'8 IXDUCTORIUM— A powerful 

tlectrlcal Indactlon-coH for elvlng shocks. Useful 

foi medleal purposes and amusement. Prlc : only SIX 

DOLLARS. Sent.C.O.D., by eTnres . Send lor c'rcnlar. 

EDISON & MURRAY, 

10 & 12 Ward St.. Newark, N.J. 



OF THB 

SCIENTIFIC AMERICAN. 

THE BEST MECHANICAL FAFES 
IS THE W0ELD. 

TWENTY-NINTH YEAR. 
VOLUME XXXL^NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the fourth day of July, 1874, a 
new volume commences. It will continue to be the aim 
of the publishers to render the contents of the new 
volume more attractive and nseful than any of its pre- 
decessors. 

The SCIENTIFIC AMERICAN is devoted to the Inter 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Invent Ion s, Agrlculture.Commerce, and the Indus 
trial pursuits generally ; and tt ts valuable and Instruc- 
tive not only In the Workshop and Mannfactory, but also 
In the Household, the Library, and the Reading Room. 

To th$ Mechanic and Manufacturer ! 

Ho person engaged tn any of the mechanical pursuits 
should think of doing without the scientific Am kbi- 
oan. Every number contains from six to ten engravings 
of new machines and Inventions which cannot be found 
In any other publication. 

TERMS. 

One copy, one year $3.00 

One copy, six months 1.50 

One copy, four months 1.00 

One copy of Scientific American forone year.and 

one copy of engraving, "Men of Progress".. 10.00 
Onecopy of Scientific American for one year.and 

onecopyof "Science Record " for 1874 5.00 

Remit by postal order, draft or express. 
The postage on the Scientific AmerlcaB Is five cents 
per quarter, payable at the office where received. Can- 
ada subscribers must remit, with subscription, 25 cents 
extra to pay postage. 

AddresB all letters and make all Post Office orders and 
drafts payable to 

MUNN & CO., 

87 P&BK BOW. JTZ'V T0BK. 
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Back Pave ....... 81.00 a line. 

Inalde Pasre -------75 cenra a line. 

Enaravinas may head advertisement* at the same rateper 
ine, ov measurement, an the letter press. Advertisements 
must bercctioed at publication office as early as Friday 
morning to appear in next issitfi. 




In addition to the 20 C»ct Steel Tools iDdnaed In this 
Hand!", It will hold anything from an 8 Inch Mill File to 
a Cambric Needle. I' is by far rue r. eB t Tool Holder In 
use, and will also nus^i r nt-arlv all tne purposes of a 
Hard Vise. The Wood Is Lignum Vl'ae and Hard Maple, 
the Ferrule M»Heabie IroD, abd the Jaws'Oasr. Steel. 
Most Haidware Dealers ke p them, or will Rend to us 
for them. I f not, we will Bend one by mall, prepaid, on 
re^elp' of nne <l liar. 
MILLERS FaLLS CO., 78Beekman St., New York 

Tmproveu Foot Lathes. 

Small Engine Lathes, Small Gear 
Cutters, Hand Placers for metal ^Ball 
TurnlngMachines, Slide Rests, Foot 
Scroll S^ws. The very best. Selling 
everywhere . Catalogues free. 

W, H.BALDWIN,Laconla,N.H. 
JuBt the articles for Artisans or A naateurs. 





lEmery Grinders 

U, 



"THE EMERY GRIUDEE," 

A Mechanical Journal ot geueral in feres'", iBsued month- 
ly, &*■ th»* nominal price of ?5c per annum. 

This Paoer is the best medium for reaching Founders, 
Machinists, Railway Shoqe, Saw Mills, and Wood and 
M-ttti Workers generally, being mailed post-paid to 
-owytr* using Pother, a monthly edition of 6.0CO #uaran- 
R »-d. AdortBa TOE TANITE CO., 

Stroudsburg, Monroe Co., Pa. 




REYNOLDS k CO. 

MANUFACTURE 

Screws & Bolts 

For Machinery of eyery variety. 

ALSO 

Bridge and Roof Bolts. 

STEEL & IBON BET SCKEWS 

A specialty. Also, Small Articled 
for Patentees, in tfreat numbers, at — — 
No. 145 East St., New Haven, Conn 




AMERICAN SAW CO. 

TRENTON, N. J. 

GREAT REDUCTION „ PRICES 

MOVABLE-TOOTHED 

CIRCULAR SAWS. 

JULY 1st, 1874. 

S3T*Send for new Pi ice List. _JEfl 
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WARRANTED BEST IN USE. 
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BORING AND TURNING MILLS. 

PATENTED APRIL 11, 1871. 




MANUFACTURED By 



NILES TOOL WORKS 

HAMILTON, OHIO. 




Barnes* Foot & Steam Power 
Scroll Saw. 

For the entire range of Scroll Saw- 
ing, from the Wall to the Cornice 
Bracket, 3 Id. thick. Every Wood- 
worker should have one. Four years 
In market— thousands using them. 

Persons out of work, or that have 
spare time, can earn with one of 
these foot power machines from 40 
to SO cis. per hour. It 1b a pleasure to 
rue one.— Say where you saw this, 
and send for full description to W. 
F.&J. Karnes, Bonkfora. ui.;R. C. 
BA.RNK8& BR0.,6SPark Place. N.Y 



GEORGE BARNES & CO., 




Manufacturers, Syracuse, N. Y. 



NOV E*» 



Mill Furnishing Works 

are the largest In the United States. They make Burr 
Millstones. Portable Mine, Smut Machines, Packers, Mill 



Picks, Water Wheels, 
adapted to floor mills. 



Pulleys and Gearing, specially 
Send for catalogne. 
T. NOYJC & SON, Buffalo, N. Y. 



MORRIS. TASKER & CO., 
PASCAL IRONWORKS: PHILADELPHIA, 

TASKER IRON WORKS, NEWCASTLE, DELAWARE. 

OFFICE FIFTB AND TASKER STREETS. PHILADELPHIA. 

OFFICE AND WAREHOUSE No. 15 G OLD STREET. NEW YORK. 

OFFICE AND WAREHOUSE NO. 81 O LIVER STREET, BOS TON. 

Manufacturers o* Wrought Iron Welded Tubes, plain, galvanized, and rubber coated, for gas, steam nnd water. 
Lap- Welded Chaicoal Iron Boiler Tubes. OH- Well Tubing ann Casing, Gae and Steam Fl tltge. Brass Valves and 
Cock», Gas and Steam Fitters' Tools, Cast Iron GaB and Water Pipe, stieet Lamp PoBtB and Lanterns, Improved 
Coal Gas Apparatus, &c. tar We wouldcallthe 

Especial attention to our Patent Vulcanized Bnfc-coatei We. 

THOMAS T. TASKER, Jk. STEPBEN P. M. TASKER. 

FIFTH 
incinnati Industrial Exposition, 

1874. 

Under the direction of a Board of Commissioners appointed by the Chamber oi Commerce, 
Board of Trade and Ohio Mechanic**' Institute. 

Open to the Public from September 2d to October 3d. 
Open for reception of goods from Aug. 3d to Sept. 1st 

*-««^* 

This GRAND EXPOSITION, the largest ever held In the United States, has achieved Its popularity, not 
only as the foremost Industrial Fair of America, but as the only enterprise which Is without a Stockholdii g 
interest, and contributes nothing to any private praflt. It Is supported bv a Public Guarantee Fund of 
a QUARTER OF A MILLION of Dollars, and Is In no sense a Private Enterprise. 

The Exposition will be held In bindings especially erected in the heart of the City, presenting an avail- 
able exhibiting space of*eight acres under roof. 

Arrangements have been made for jtduced rates of Fare and for the Cheap Transportation of Articles 
for the Exposition, from all points of the Country. Parties proposing to exhibit will be furnished with 
Premium LtstB and Rules upon application to 

W. P. ANDERSON, SECRETARY, 

Cincinnati, 0. 

^'^^WUIlLUIllU ■ f 1 ■ tail I ■ f 
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Universal Drill Ctncl 

C. a. Rkid's Patent, August 12, 1S73, 
A success. Heartily endorsed by all using It. Stronger and 
more durable than any other. Holda drills from to %, full 
size, and will hold much larger by turning down shanks to %. 
Is opeiated quickly and always easily ; eannot clog, set, or In 
any way yet out of order. Has now been a year in constant 
use, working pertectly. All are sold with full warrant, to be 
rerunicd If not satisfactory . F. A. H ULL ft CO., Manufacturers, 
Panbury, Ct Send for Illustrated Descriptive Circular. 



POKTLAJVD CEMENT, 

From the best London Manufacturers. For sale by 
JAMES BRAND, 55 Cliff St., N. Y. 
A Practical Treatise on Cement furnished for 25 cents. 



TO INVENTORS 

AND MANUFACTURERS 



The Mmnsrcrs cft!io 4V\ EzhiMtfon rf {>.<> American Institute, 
ot the City of New York, beg to announce, tliat tlits Exhibition 
Building « <in 2d and 3d Avenuea and «3d and 64th StreetH, will be 
open for the reception of heavy Machinery August 17th and for 
other articles .August 31at, 1874. The Exhibition will be formally 



opened September 9th. 

For particulars, address ' 
Institute, New York." 



General Superintendent, American 



SUPER-HEATERS 

Save fuel, and supply DRY steam. Attached to boilers 
orset in separate furnaces. H.Tv\BULKLEY,Bnglneer, 
98 Liberty St., New York. 



Pyrometers. 

Super-heater 



For testing Ovens, Boil- 
er flues, Blast furnaces, 

steam, Oils Stills. &c. 

Address HENKY W. BULKLET, 

98 Liberty St.. New York. 



M?E«E 



Auuicoa *t\jti*.s ^. i.uhiDiii -u'b oujNb, Mauuiactui- 
ers, iron ton, N. J., or 117 Liberty St , New font. 
Wheels and Rope tor conveying power long distances. 
Send for Circular. 



WANTED! HYDRAULIC PRESSES.— 
Makers of new or owners of second band By- 
draullc PreBsee, prepared to sell low, can address, wl<h 
lull details, MORGAN, Box 2814, New i ork. 



Todd & Kafferty Machine Co. 

MANUFACTURERS OF 
fhe eeleorated Greene Variable Cut-Off Engine ; Lowe't 
Patent Tabular and Flue Boilers; Plain Slide Valve Sta 
ileaary, Holattng, and Portable Engines Boilers of al 
finds. Steam I'umps, Mill Gearing, Shafting. &c. : Silk, 
Tow, Oaknm, Bagging, Rope, Klaz, and Hemp Machinery, 
AgentB for the New Haven Mannf actnrmg Co.'s Machln 
Bts' Tools; for Judson's Governors and Stop-Valves: 
Jturtevant Blowers; and Differential Puller-Blocks 
WARS ROOMS, 10 BARCLAY ST., NEW YORK. 
WORK8. PATEB80N. NEW. JERSEY. 



Grant's Limning Screw Plate. 




HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

«tt BtvvnffMty Cheapest, Beat. 

In the test at Hoi yoke, in 
1872, the Houston gave the 
hlffhe at percentage evei 

ibown In a reliable test and 
the hisheat average re- 
•ulta ever obtained. In 

§ radical use His everywhere 
emonstratlng Its superior- 
ly over all others. Emer- 
son's full report furnished on 
application. Bend for Otrci. - 
lar. 

MERRILL ft HOUSTON 
IBON WORKS, 

Belolt, Wisconsin. 




PORTLAND CEMENT 

A Practical Treatise on Cement furnished frer. 

8. L. Merchant & Co. 76 South St., Js'ew York. 



The aiiij screw plate iu the world that makeB pt- rfect 
threads— equal to lathe work— at a single cut. will do 
at least five t;mes ab much as any other. Also a large 
variety of Bolt Threading Machines of novel and Im- 
proved construction. Fine friction clutches. 

WILEY & RPSSELL, Gr enfield, Mass. 



1^ T. V. Carpenter. 
Box 778, New York city. 



Advertising Agent. Address 



SCHAEFFER ft BUDENBEHG. Mairdebnrg, Germany 
Steam Gauges, etc. W.Hrukrmann.4 Cedar St., N.Y 




IMPROVED 1874, 

DOUBLE ACTIBO 
BUCKE1-PLUNGEB 

SteamPumps 

ALWAT8 RELIABLE.* 

VALLEY MACHINE COMPANY, 
RuathMnntoa . Vui 



20 HOKSii POWER E00T BOILER 

FOR SAl£ 

VERY CHEAP. 

Address YALE LOCK M'F'O CO., Stamford, Conn. 



^O < SALE— A complete list of Patr. t ../ 
lire Reports, from the vear 1790. Apply to 

\V. R. MARVIJJ, -.65 Broadway, New loik. 



K. A. Vnrvalen's Brick Haciiies, 

Made at Haverstraw, Rockland Co.. N. Y. Making nine 
tenths of all the brick used In the State. Send (or circular. 



JG. ROGERS & CO., Madiean, Ind., are 
• the original Introducers of TANNATE OF 
MJDA for cleaning boilers. Their preparation of this 
San was patented May 2Ut, 1871. It success has led to 
many fraudulent imitations against which the public Is 
warn d. Their T. S. is the solid Salt itself-^no dilution. 
Only 1 to k 2 ounces daily rrquired. Price S5c. a lb. 
Send 101 book. Reterencet>: Remington & Sons, lllou 
N.Y. ; Root Steam Engine Co^, N. Y.; OwenB, Lant 
Dver&Co.,Hamllton,0.; Oneida Community ,Oneld.,N.V. 




THE AMERICAN TWIST 
DRILL CO. ,Woonsocket,R. I. .art 
now the sole owners and manufac- 
turers of the celebrated 
Diamond Solid Emery Wheels. 
HT Illustrated Catalogue of Em- 
ery Wheels, Machinery, and Toole 
Free. 



A MONTH TO AGENTS 

to sell the IMPROVED "HOME 
SHUTTLE" SEWING MACHINE, 
the only practical, low-priced "LockStitcir'Sewing 
Machine ever invented. Address Johnson, Clark 
& Co., Boston, Mass.; New York City; Pittsburgh, 
i'a. ; Chicago, III. ; Louisville, Ky ., or St. Louis, Mo. 



$200 



Working Models 

And Experimental Mach inery, Metal, or Wood, made to 
order by J. F. WXRNER. ©Center St.. N.Y. 



ENCAUSTIC TILES 

for floors, ^end for pattern sheets. . 

MILLER & COATES, 279 Pearl St., New York. 





And Shaped Diamond Carbon Points, Indispensable for 

Turning Emery Wheels, Grindstones, also Truelng up 

hardened Steel and Paper Calender Rollers, &c. Address 

J. DICKINSON Patentee, 64 Nassau St. N.Y. 



Has*** 



Universal Hand Planing 
Machine, a labor-saving 
invention, attached tc 
any vise, to bench with 
stand and chuck, or to 
work Itself, set to work 
In ii.ny direction In a mo 
nent. Gp and do an feed 

o Tool; reversible self 
croasfeed. Quickly eavee 
its coat In bands ot all me- 
tal worklog mechanics 
Jacob E. Sutttrrlix, 
mf'r, 60 Duane St., N.Y. 



AHD LEVER 
REGULATORS D JGl O X GAGE COCKS 
AIIRRILL dc K.K1ZKR, 44 Btolllday St., Bait. 



_DAMPER_ BEST 



IRON PLANERS, 

ENGINE LATHES. DRILLS &c. Seed for Prl.'e Lt,t. 
DEW HAVM MAMCFACTDEING CO.. 
New Haven, I'oun. 




TOOLS, 

OFA.LIi KINDS, 

ADDRESS ; 

N.Y.Steam Engine Co. 

98 Chambers St. 
New Yobs 



TILES, 

r*" Circular furnished free. 



PLAIN, ENCAUSTIC, 

AND 

MAJOLICA. 

ANDERSON, MERCHAN1 
<k CO , 244 Fearl hi., it. X. 
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WIRE ROPE. 

John W.MasOD S Co. <3 Broadway. Kcw Tork. 



2<UI-Z-»r-W l-OOJW 



XXTB.AHEA.ri AST) IXPHOVED. 

UUCIUS W. POND, MAJTUFACTTIRRR 

Worcester, Mass. 
Wuerooms 98 Liberty Street. New Yon. 

V C. •TBBB1N8 AK.nl 



Fourth 

Nashville Industrial Exposition 

MANUFACTURES, INVENTIONS, ARTS 

AND PRODUCTS. 

Opens Wednesday, Sept. 16, 1874, 

AND WILL CONTINUE 

Until Saturday, Oct. 17. 

Sastivtlle being the acknowlfdaed Exhtbiimu p<lnt itr 
the S'lulk or West, and the accomtnodaclorm htdiiK K' < H ' 
lylncreaaed. The producers and visitors ot the whole 
country arefnvlred. For rules and detitl^'l par-lealnra. 
address NASHVILLE INUtJSTKIAL EXPOSITION. 

Nashville. T. nn. 
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HENRYHALL& CO. ,50 Cortlandt St , N T.CIty 

THE PULS0METER. 

The simplest, most durable and effective 
Steam Pump now In use. will pump gritty 
Or muddy water without wear or lnlury to 
Its pan,. It cannot get oat of order. 

Branch De.ot.i 

11 Pemberton Square, Boston. Mass. 

1ST. Market St.. Philadelphia, Pa. 

59 Wells Street, Chicago, III. 

South Westenj Exposition, New Orleans. 

811 ft 813 North Second St., St. Louis, Mo. 

THE " Scientific American" is printed wild 
CHA8. ENIlU JOHNSON ft CO.'S INK. Tonia c-^-i 
bombard Sts.. Philadelphia, and 59 Gold St., New iorg« 




) 1874 SCIENTIFIC AMERICAN, INC. 



